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@  A  door  safety  device  for  a  means  of  public  transport. 

@  This  safety  device  is  intended  to  inhibit  a  door  of  a 
means  of  public  transport  from  being  opened  while  it  is  sub- 
jected  to  a  thrust  force  directed  from  the  inside  out.  The  de- 
vice  is  particularly  useful  with  so-called  inward  rototransla- 
tion  doors  wherein  each  door  wing  (2)  has  a  top-mounted  peg 
(9)  guided  slidingly  in  a  track  (11)  overlying  the  door,  and 
comprises  a  section  (16)  of  said  track  adapted  to  yield  in  an 
outward  direction,  located  at  the  peg  (9)  with  the  door  wing 
(2)  in  the  closed  condition.  Thus,  if  the  door  wing  (2)  is  thrus- 

Q|  ted  upon,  the  peg  (9)  can  be  taken  out  of  its  track  (11)  and 
^   prevented  from  sliding,  thereby  the  door  cannot  be  opened. 
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DESCRIPTION 

This  i n v e n t i o n   r e l a t e s   to  a  s a fe ty   device  e f f e c t i v e   t o  

i n h i b i t   opening  of  a  door  on  a  municipal   means  of  t r a n s p o r t  

under  t h r u s t   fo rces   ac t ing   in  an  i n s i d e - o u t   d i r e c t i o n   and 

being  s p e c i f i c a l l y   in tended   for  a p p l i c a t i o n   to  a  door  of  t h e  

s o - c a l l e d   inward  r o t o t r a n s l a t i o n   type  wherein  a  door  wing  has  a 

top-mounted  peg  guided  for  s l i d i n g   movement  in  a  t r ack   o v e r l y i n g  

the  d o o r .  

The  doors  of  buses  and  the  like  means  of  publ ic   t r a n s p o r t  

are  ope ra t ed   in  any  of  s eve ra l   d i f f e r e n t   ways  conforming  w i t h  

a p p l i c a b l e   t r a n s p o r t   r equ i rements   and  r e g u l a t o r y   b o d i e s .  

In  p a r t i c u l a r   with  urban  and  suburban  t r a n s p o r t   means ,  

two  door  types  are  c u r r e n t l y   in  use,  namely  the  s o - c a l l e d  

fo ld ing   door  (for  outward  and  inward  opening)  and  i n w a r d  

r o t o t r a n s l a t i o n   d o o r .  

Folding  doors ,   which  have  long  been  known  and  u t i l i z e d ,  

u sua l l y   comprise  four  door  wings  each.  The  two  side  wings  a r e  

p ivoted   to  the  s t r u c t u r e   of  the  veh ic le   at  t h e i r   outer   edges  and 

dr iven  r o t a t i v e l y   by  an  a i r - o p e r a b l e   a c t u a t o r .   The  two  m i d d l e  

wings  are  i n s t ead   i n d i v i d u a l l y   pivoted  to  an  a d j o i n i n g   one  o f  

the  door  side  wings  and  dragged  o p e r a t i v e l y   t h e r e b y ;   a  peg 

provided  mounted  on  the  middle  wing,  close  to  i t s   f ree   edge  ( i . e .  
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the  edge  c o n f r o n t i n g   the  o ther   middle  wing),   is  guided  s l i d i n g l y  

in  a  s t r a i g h t   t r ack   o v e r l y i n g   the  door.   By  v i r t u e   of  t h i s   p e g ,  

the  f r ee   edge  of  each  middle  wing  is  bound  to  span  the  door  gap 

during  i t s   opening  and  c lo s ing   movements .  

Inward  r o t o t r a n s l a t i o n   doors ,   as  more  r e c e n t l y   i n t r o d u c e d  

and  g e n e r a l l y   p r e f e r r e d   on  account  of  t h e i r   being  s impler   and 

t i g h t e r   f i t t i n g ,   u s u a l l y   comprise  two  wings  which  are  u n c o n n e c t e d  

p i v o t a l l y   to  the  v e h i c l e   s t r u c t u r e   and  connected  i n s t e a d   to  an 

u p r i g h t   d r ive   rod  lying  a d j a c e n t l y   the  door  through  t h e  

i n t e r m e d i a r y   of  upper  and  lower  arms  which  are  r o t a t i v e l y   r i g i d  

with  the  r.od  and  connected  p i v o t a l l y   to  the  door  wing  at  a  m idd l e  

region  t h e r e o f ;   a  peg  a t t a c h e d   to  each  door  wing,  c lose  to  i t s  

edge  c o n f r o n t i n g   the  o the r   door  wing,  is  guided  s l i d i n g l y   in  a 

s t r a i g h t   t r ack   o v e r l y i n g   the  d o o r .  

It  is  by  v i r t u e   of  t h i s   peg  tha t   the  edge  of  each  door  wing 

c o n f r o n t i n g   the  o ther   door  wing  is  bound  to  span  the  door  gap 

during  i t s   opening  and  c los ing   movements .  

Safe ty   r e g u l a t i o n s   p r o v i d e ,   i n t e r   a l i a ,   for  the  door  t o  

be  r e s t r a i n e d   a g a i n s t   opening  when  s u b j e c t e d   to  a  t h r u s t   by  t h e  

pa s senge r s   from  the  i n s i d e   out;  t h i s   to  avoid  tha t   pas senge r s   on 

an  overcrowded  bus  may  f a l l   o u t w a r d s .  

As  may  be  a p p r e c i a t e d ,   outward  opening  fo ld ing   doors  have 

a  k inemat i c s   whereby  an  outwardly   d i r e c t e d   t h r u s t   force   w i l l  

r e s u l t   in  the  door  being  opened;  due  to  d i f f i c u l t i e s   in  p r o v i d i n g  

such  doors  with  o p e n i n g - o p p o s i n g   f e a t u r e s ,   the  l a t t e r   door  t y p e  

has  been  v i r t u a l l y   a b a n d o n e d .  

By  c o n t r a s t ,   the  k inema t i c s   of  inward  opening  fo ld ing   d o o r s  

is  such  t ha t   a  t h r u s t   force   ac t ing   from  the  ins ide   out  is  a p t  

to  h inder   opening  of  the  door,   thereby  no  s p e c i a l   p r o v i s i o n s   become 
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lecessary   in  order  to  meet  the  a fo rement ioned   s a t e t y   r e g u l a t i o n s .  

Inward  r o t o t r a n s l a t i o n   doors  have  k inemat ics   whereby  a 

:hrust   force  app l ied   in  the  outward  d i r e c t i o n - m a y   cause  t h e  

ioor  to  open;  a c c o r d i n g l y ,   such  doors  can  only  be  used  on 

:ond i t ion   tha t   they  are  provided  with  a  s u i t a b l e   s a f e t y   d e v i c e  

jf  some  s o r t .  

Most  of  the  s a fe ty   devices   c u r r e n t l y   employed  are  embodied  by 

a  mechanical   lock  which  acts   d i r e c t l y   on  the  pneumatic  a c t u a t i o n  

system  for  the  dr ive  rod;  the  lock  is  o p e r a t e d   e l e c t r o m a g n e t i c a l l y ,  

3ut  more  f r e q u e n t l y   p n e u m a t i c a l l y ,   each  time  tha t   the  door  i s  

: l o sed ,   and  is  a r ranged  to  t r i p   on  in  the  event  of  an  o u t w a r d  

th rus t   force  ac t ing   on  the  door  to  i n h i b i t   o p e r a t i o n   of  t h e  

drive  rod.  The  lock  is  also  arranged  to  be  in  a  locked  c o n d i t i o n  

dhile  at  r e s t ,   and  r equ i r e   a p p l i c a t i o n   of  ( e i t h e r   e l e c t r i c   o r  

oneumatic)  power  to  bring  it   to  a  r e l ea sed   c o n d i t i o n ;   t h i s   i n  

order  to  ensure  tha t   the  door  locking  device  will   r e t a i n   i t s  

e f f e c t i v e n e s s   even  in  the  event  of  the  veh i c l e   a n c i l l a r y   s y s t e m s  

going  out  of  o r d e r .  

It  may  be  a p p r e c i a t e d   tha t   such  locking  devices   are  f a i r l y  

complex  and  l i a b l e   to  f a i l u r e s   as  a  r e s u l t   of  t h e i r   b e i n g  

opera ted   each  time  tha t   the  door  is  opened  and  c l o s e d .  

The  complexi ty   is  such  as  to  c o n s t i t u t e   a  s e r i ous   o b s t a c l e  

to  widespread  a p p l i c a t i o n   of  r o t o t r a n s l a t i o n   doors ,   in  sp i t e   o f  

the  advantages   a f fo rded   by  the  l a t t e r   over  fo ld ing   doors  b e i n g  

u n i v e r s a l l y   r e c o g n i z e d .  

It  is  an  ob jec t   of  t h i s   i nven t ion   to  provide  a  s a f e t y  

device  for  an  inward  r o t o t r a n s l a t i o n   door,   which  is  s i m p l e  

and  can  ensure  locking  of  the  door  when  t h r u s t e d   upon  from  t h e  

ins ide   o u t .  
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This  ob jec t   is  a c h i e v e d ,   in  accordance   with  the  i n v e n t i o n ,  

by  a  s a f e t y   device  as  i n d i c a t e d   being  c h a r a c t e r i z e d   in  tha t   i t  

comprises   an  ou twardly   y i e l d i n g   t rack   s e c t i o n ,   loca ted   at  t h e  

peg  with  the  door  in  the  c losed  c o n d i t i o n .  

Fur ther   f e a t u r e s   and  the  advantages   of  a  s a fe ty   d e v i c e  

accord ing   to  the  i n v e n t i o n   wil l   be  more  c l e a r l y   apparent   f rom 

the  fo l lowing   d e s c r i p t i o n   of  some  p r e f e r r e d   embodiments  t h e r e o f ,  

given  with  r e f e r e n c e   to  the  accompanying  d rawings .   In  the  d r a w i n g s :  

Figure  1  is  a  p a r t l y   cutaway  p e r s p e c t i v e   i n t e r i o r   view  o f  

the  top  p o r t i o n   of  an  inward  r o t o t r a n s l a t i o n   type  door  i n c o r p o r a t i n g  

a  s a f e t y   device   accord ing   to  t h i s   i n v e n t i o n ;  

Figure  2  is  a  p l an t   view  diagram  of  the  movement  of  a  wing 

of  the  door  shown  in  Figure  1 ;  

Figures  3  and  4  are  s e c t i o n a l   plan  views  of  the  s a f e t y  

device  of  Figure  1,  r e s p e c t i v e l y   shown  in  i t s   normal  o p e r a t i n g  

and  wing  outward  t h r u s t   c o n d i t i o n s ;  

Figures   5  and  6  are  a  plan  view  and  c r o s s - s e c t i o n a l   v i e w ,  

r e s p e c t i v e l y ,   of  a  f u r t h e r   modif ied  embodiment  of  the  s a f e t y  

device  shown  in  Figure  3,  in  the  normal  o p e r a t i n g   c o n d i t i o n  

t h e r e o f ;   and 

Figure  7  is  a  plan  view  of  a  f u r t h e r   modif ied  embodiment  o f  

the  s a f e t y   device  shown  in  Figure  3 .  

In  the  drawing  f i g u r e s ,   the  r e f e r e n c e   numeral  1  d e n o t e s  

g e n e r a l l y   a  door  of  the  s o - c a l l e d   inward  r o t o t r a n s l a t i o n   t y p e  

p a r t i c u l a r l y   in tended   for  use  on  an  urban  or  suburban  means 

of  publ ic   t r a n s p o r t ,   such  as  a  bus,  t ramcar   or  t r o l l e y   b u s .  

The  door  1  comprises   two  s i d e - b y - s i d e   door  wings  2.  The  two 

door  wings  2  are  symmetr ica l   about  t h e i r   mating  l ine  and  p r o v i d e d  

with  a n c i l l a r y   members  which  are  also  symmetr ica l   and  s y m m e t r i c a l l y  
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j o s i t i o n e d ;   a c c o r d i n g l y ,   r e f e r e n c e   will   be  made  in  the  e n s u i n g  

d e s c r i p t i o n   to  jus t   one  of  the  door  wings  2,  it  being  u n d e r s t o o d  

that  l ike  c o n s i d e r a t i o n s   would  apply  symmet r i ca l ly   to  the  o t h e r  

jf  the  door  wings.  In  the  d rawings ,   co r re spond ing   items  of  t h e  

two  door  wings  carry  the  same  r e f e r e n c e   n u m e r a l s .  

The  door  wing  2,  which  is  glazed  as  at  3,  is  l inked  to  a 

drive  rod  4  by  means  of  an  upper  arm  5  and  a  lower  arm  ( n o t  

shown  in  the  d r a w i n g s ) .  

The  arm  5  is  connec ted ,   at  one  end,  r i g i d l y   to  the  rod  4 

for  r o t a t i o n   t h e r e w i t h ,   and  at  the  other   end  is  mounted  p i v o t a l l y  

Dn  a  pin  6  c a r r i e d   by  a  b racke t   7  a t t ached   to  the  door  wing  2 .  

The  lower  arm,  not  shown,  is  a t t ached   in  qui te   a  s i m i l a r   manner 

to  the  rod  4  and  the  wing  2 .  

The  door  wing  2  is  also  p rov ided ,   at  a  l oca t ion   c lose  to  i t s  

edge  8  c o n f r o n t i n g   the  o ther   door  wing  2,  with  a  peg  9  mounted  on 

a  b racke t   10  a f f i xed   to  the  wing  2  and  j u t t i n g   out  upward ly  

t h e r e f r o m .   The  peg  9  is  guided  s l i d i n g l y   along  a  s t r a i g h t   t r a c k  

11  ove r ly ing   the  door  1 .  

The  t rack  11  has  a  s u b s t a n t i a l l y   i nve r t ed   U - l i k e  

c r o s s - s e c t i o n a l   shape  i n c l u d i n g   two  v e r t i c a l   walls  12  and  13 

which  l ie  p a r a l l e l   to  each  other   and  are  o p p o s i t e l y   loca ted   t o  

face  the  i n t e r i o r   and  e x t e r i o r ,   r e s p e c t i v e l y ,   and  is  secured  below 

an  eave  14  muade  fas t   with  the  s t r u c t u r e   (not  shown)  of  t h e  

v e h i c l e .  

The  door  1  i n c o r p o r a t e s   two  s a f e t r y   d e v i c e s ,   both  c o m p r e h e n s i v e l y  

d e s i g n a t e d   15,  one  for  each  door  wing  2 .  

The  s a fe ty   device  15  comprises  a  s ec t ion   16  of  the  t r ack   11 

which  is  designed  to  y i e ld   in  an  outward  d i r e c t i o n .   Along  s a i d  

s ec t i on   16,  the  wall  13  of  the  t rack  11  is  d i s c o n t i n u e d   and 
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r ep l aced   with  a  lever   17  j o u r n a l l e d   to  the  t r ack   11  with  t h e  

i n t e r m e d i a r y   of  a  b racke t   18  (common  to  both  door  wings  2)  which 

is  f a s t   with  the  t r ack   1 1 .  

The  lever  17  is  movable  between  a  f i r s t   p o s i t i o n   w h e r e a t  

it   is  s u b s t a n t i a l l y   a l i g n e d   to  the  wall  13  (normal  o p e r a t i n g  

p o s i t i o n ) ,   and  a  second  p o s i t i o n   whereat  i t   is  s h i f t e d   o u t w a r d s  

(on  a  t h r u s t   force  being  app l i ed   to  the  wing  2  from  the  i n s i d e  

o u t ) .   Such  p o s i t i o n s   would  be  def ined   by  c o n v e n t i o n a l   t r a v e l  

l imi t   d e t e n t s ,   not  shown  in  the  d r a w i n g s .  

The  wall  13  c a r r i e s ,   at  the  l o c a t i o n   of  the  lever  1 7 ,  

an  abutment  su r f ace   or  shou lde r   19  f ac ing   o u t w a r d s .  

Making  now  s p e c i f i c   r e f e r e n c e   to  Figures   3  and  4,  t h e  

s a f e t y   device   15  comprises  a  spr ing  20  s t r e t c h e d   between  t h e  

wall  12  and  the  lever  17,  within  the  t r ack   11  i t s e l f   but  at  such  

a  l o c a t i o n   as  not  to  i n t e r f e r e   with  the  peg  9.  The  spr ing  20  i s  

s e l e c t e d   to  have  a p p r o p r i a t e   e l a s t i c   c h a r a c t e r i s t i c s   to  a l l o w  

the  lever   17  to  be  s h i f t e d   outwardly   as  the  t h r u s t   force   e x e r t e d  

on  the  wing  2  reaching  a  set  danger  va lue .   Thus,  the  peg  9  would 

be  taken  out  of  the  t r ack   11  aga in s t   the  shoulder   19,  and  any 

ac t ion   t end ing   to  open  the  door  1  can  e f f e c t i v e l y   r e s u l t   in  no 

movement  of  the  wing  2  being  t h r u s t e d   upon .  

On  removal  of  the  t h r u s t   force  ac t ing   on  the  wing  2,  t h e  

lever  17  wi l l   r e tu rn   to  i t s   normal  o p e r a t i n g   p o s i t i o n ,   t h u s  

r e s t o r i n g   the  t r ack   11  to  i t s   cont inuous   c h a r a c t e r   and  e n a b l i n g  

opening  of  the  door  wing  2 .  

Figures  5  and  6  show,  as  a  v a r i a t i o n   of  the  s a f e ty   device  15 ,  

a  s a f e t y   device   15a;  a l l   the  d e t a i l   items  of  the  device  15a 

which  cor respond   to  items  a l r eady   d e s c r i b e d   in  connec t ion   w i t h  

the  device  15  are  d e s i g n a t e d   by  the  same  r e f e r e n c e   numerals  and 
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io  f u r t h e r   d e s c r i b e d   h e r e i n .  

The  s a f e ty   device  15a  comprises  a  spr ing  21  ove r ly ing   t h e  

tave  14,  being  s t r e t c h e d   between  a  peg  22  fas t   with  the  eave  14 

ind  a  peg  23  f a s t   with  the  lever  17  and  led  through  an  o p e n i n g  

'A  in  the  eave  14.  A  microswi tch   25,  mounted  on  the  eave  14,  i s  

>perated  by  a  small  arm  26  a t t ached   to  the  peg  23.  The  s p r i n g  

>1  has  qu i t e   s i m i l a r   e l a s t i c   c h a r a c t e r i s t i c s   to  those  of  t h e  

spring  20  in  the  device  15 .  

With  the  lever  17  s h i f t e d   outwards  by  the  t h r u s t   f o r c e  

acting  on  the  wing  2,  the  microswi tch   25  wil l   complete  an  e l e c t r i c  

; i r c u i t   (not  shown),  which  r e s u l t s   in  the  veh ic le   d r ive r   b e i n g  

jarned  of  a  locked  door  s i t u a t i o n ,   e .g .   by  a  l igh t   i n d i c a t o r   on 

the  dashboard  panel  being  turned  on.  This  will   enable  the  d r i v e r  

to  immedia te ly   de t ec t   a  s i t u a t i o n   of  p i o t e n t i a l   danger  or  a t  

least   i r r e g u l a r .  

Shown  in  Figure  7  as  a  f u r t h e r   v a r i a t i o n   of  the  s a f e ty   d e v i c e  

15  is  a  s a f e ty   device  15b.  Here  too,   co r r e spond ing   items  t o  

the  items  a l r eady   d i s c u s s e d   in  connec t ion   with  the  s a fe ty   d e v i c e  

15  are  denoted  with  l ike  r e f e r e n c e   numerals  and  no  f u r t h e r  

desc r ibed   h e r e i n .  

The  s a f e ty   device  15b  comprises  a  c y l i n d e r - p i s t o n   unit   27 

having  a  body  28  a t t a c h e d   r i g i d l y   to  the  eave  14  and  a  p i s t o n  

rod  29  connec ted ,   via  a  small  connec t ing   rod  30,  to  a  peg  31 

which  is  made  fas t   with  the  lever  17  and  passed  through  an  o p e n i n g  

32  in  the  eave  14 .  

A  f i t t i n g   33  formed  on  the  body  28  of  the  c y l i n d e r - p i s t o n  

unit  27  is  connected  to  the  p r e s s u r i z e d   air   system  of  t h e  

v e h i c l e ,   such  that   the  air   p re s su re   wil l   hold  the  p i s ton   rod  29 

in  a  r e t r a c t e d   a t t i t u d e ;   c o n s e q u e n t l y ,   the  lever  17  will   be  i n  
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i t s   normal  o p e r a t i n g   p o s i t i o n   and  is  s h i f t e d   on  the  t h r u s t   f o r c e  

a g a i n s t   the  door  wing  2  overcoming  the  p r e s s u r e   from  the  a i r   i n  

the  c y l i n d e r - p i s t o n   uni t   27.  A  spring  34  mounted  wi th in   t h e  

c y l i n d e r - p i s t o n   uni t   27  is  e f f e c t i v e   to  s h i f t   the  lever  17 

( i r r e s p e c t i v e   of  whether  a  t h r u s t   force   is  being  app l i ed   to  t h e  

door  wing  2)  in  case  f a i l u r e   of  the  p r e s s u r i z e d   a i r   system  r e s u l t s  

in  the  p r e s s u r e   wi th in   the  c y l i n d e r - p i s t o n   unit   27  being  r e l e a s e d .  

As  may  be  a p p r e c i a t e d   from  the  fo rego ing   d e s c r i p t i o n ,   a 

device   acco rd ing   to  t h i s   i nven t ion   can  f u l l y   achieve   t h e  

ob j ec t   set  f o r t h .   In  f a c t ,   t h i s   device  a f f o r d s   both  n e a r l y  

a b s o l u t e   r e l i a b i l i t y   in  o p e r a t i o n ,   and  simple  c o n s t r u c t i o n   and 

s t r a i g h t f o r w a r d   o p e r a t i o n   ensur ing   long  l i f e   and  r e l i a b i l i t y .   I n  

t h i s   r e s p e c t ,   i t   should  be  noted  t h a t ,   un l ike   any  of  c o m p a r a b l e  

p r i o r   d e v i c e s ,   the  s a f e t y   device  of  t h i s   i n v e n t i o n   r e m a i n s  

d e a c t i v a t e d   during  normal  o p e r a t i o n   of  the  door ,   and  only  becomes 

o p e r a t i v e   where  r e q u i r e d .  

Of  cou r se ,   a  s k i l l e d   person  in  the  ar t   may  i n t r o d u c e   many 

m o d i f i c a t i o n s   to  the  device   de sc r i bed   he re inabove   w i t h o u t  

d e p a r t i n g ,   however,  from  the  p r o t e c t i o n   scope  as  de f ined   in  t h e  

appended  c l a i m s .  
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CLAIMS 

1.  A  sa fe ty   device  e f f e c t i v e   to  i n h i b i t   opening  of  a  d o o r  

an  a  munic ipa l   means  of  t r a n s p o r t   under  t h r u s t   fo rces   ac t ing   i n  

an  i n s i d e - o u t   d i r e c t i o n ,   and  s p e c i f i c a l l y   in tended   for  a p p l i c a t i o n  

to  a  door  of  the  s o - c a l l e d   inward  r o t o t r a n s l a t i o n   type  wherein  a 

door  wing  (2)  has  a  top-mounted  peg  (9)  guided  for  s l i d i n g  

movement  in  a  t rack  (11)  ove r ly ing   the  door,   c h a r a c t e r i z e d   i n  

that  i t   comprises   an  outwardly   y i e l d i n g   t rack  (11)  s e c t i o n   (16)  

loca ted   at  said  peg  (9)  with  the  door  wing  in  the  c l o s e d  

c o n d i t i o n .  

2.  A-sa fe ty   device  according   to  Claim  1,  c h a r a c t e r i z e d   i n  

that   said  t rack  (11)  has  a  s u b s t a n t i a l l y   U-l ike  c r o s s - s e c t i o n  

shape  with  two  p a r a l l e l   walls  (12,13)  fac ing  the  one  o u t w a r d s  

and  the  other   inwards ,   said  outwardly  fac ing  wall  (13)  b e i n g  

d i s c o n t i n u e d   at  said  y i e l d i n g   s ec t ion   (16)  and  r ep laced   with  a 

lever  (17)  j ou rna l   led  to  said  t rack  and  being  movable  between  a 

f i r s t   p o s i t i o n   whereat  it  is  s u b s t a n t i a l l y   a l igned   to  said  w a l l  

(13)  of  said  t rack  fac ing   outwards  and  a  second  p o s i t i o n   w h e r e a t  

it  is  s h i f t e d   o u t w a r d s .  

3.  A  s a fe ty   device  according   to  Claim  2,  c h a r a c t e r i z e d   i n  

that   said  outwardly  fac ing  wall  (13)  of  said  t rack  (11)  has  an 

abutment  su r face   (19)  fac ing  o u t w a r d s .  

4.  A  s a fe ty   device  according   to  Claim  3,  c h a r a c t e r i z e d   i n  

that   it  comprises  a  spr ing  (20,21)  a r ranged  to  act  on  said  l e v e r  

(17)  such  as  to  hold  it  e l a s t i c a l l y   at  said  f i r s t   p o s i t i o n .  

5.  A  sa fe ty   device  according   to  Claim  3,  c h a r a c t e r i z e d   i n  

that   it  comprises  a  c y l i n d e r - p i s t o n   unit   (27)  supp l i ed   w i t h  

p r e s s u r i z e d   air   and  a r ranged  to  act  on  said  lever  (17)  to  hold  i t  

y i e l d i n g l y   at  said  f i r s t   p o s i t i o n .  
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6.  A  s a f e t y   device  accord ing   to  Claim  5,  c h a r a c t e r i z e d   i n  

tha t   wi th in   said  c y l i n d e r - p i s t o n   uni t   t he re   is  mounted  a  s p r i n g  

(34)  e f f e c t i v e   to  s h i f t   said  lever  to  said  second  p o s i t i o n   on  a 

p r e s s u r i z e d   a i r   o u t a g e .  

7.  A  s a f e t y   device  accord ing   to  Claims  4,  5  or  6,  c h a r a c t e r i z e d  

in  tha t   i t   comprises   a  mic roswi tch   (25)  l inked  o p e r a t i v e l y   t o  

said  lever   (17)  so  as  to  sense  the  p o s i t i o n   of  said  lever  ( 1 7 ) .  
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