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(54)  Dual  device  for  the  arming  of  a  missile  either  by  means  of  an  electrical  signal  or  by  manual  mechanical  operation. 

The  invention  is  a dual  device for effecting  the  arming  of  a 
missile  either  by  means  of  an  electrical  signal  which  operates 
a  motor  or  by  means  of  a  suitable  key  which  is  operated 
manually. 

The  mechanical  device  is  based  principally on the  use of  a 
differential  the  two  crown  wheels  of  which  are  connected 
respectively  to  the  motor and the  mechanism  operated  by  the 
key.  The  crown  wheels  via  the  pinions  independently  move 
the  shaft  which  communicates  the  movement  to  the  missile 
actuater. 





This  i n v e n t i o n   r e l a t e s   to  a  dual  device   for   the  arming  of  a  

m i s s i l e   e i t h e r   by  means  of  an  e l e c t r i c a l   s igna l   or  by  mechan-  

i ca l   manual  o p e r a t i o n .  

P a r t i c u l a r l y   the  s u b j e c t   of  the  pa t en t   is  a  s a f e t y   d e v i c e  

Whichal lows  the  a c t u a t o r   which  arms  the  m i s s i l e   to  be  o p e r a t e d  

e i t h e r   by  manually  r o t a t i n g   a  key  or  by  the  o p e r a t i o n   of  an  

e l e c t r i c   motor  once  the  device  has  been  p repa red   for  t h i s   by  

the  p r e d e t e r m i n e d   e x t r a c t i o n   of  the  key .  

I t   is  obvious  tha t   the  o p e r a t i o n   of  the  device  for   arming  a  

m i s s i l e   must  be  e f f e c t e d   in  c o n d i t i o n s   of  a b s o l u t e   s e c u r i t y  

and  con f idence   so  as  to  avoid,  with  ab so lu t e   c e r t a i n t y ,   t h e  

arming  of  the  m i s s i l e   as  a  r e s u l t   of  mis taken  manoeuvres ,  

a c c i d e n t a l   knocks  or  by  any  casual   and  u n d e s i r e d   e v e n t s .  



In  p a r t i c u l a r   i t   must  be  i m p o s s i b l e   to  o p e r a t e  t h e   s a i d  

a c t u a t o r   by  means  of  an  e l e c t r i c a l   s i g n a l   i f   the  m i s s i l e  

has  not  been  p r e v i o u s l y   p r e d i s p o s e d   to  r e c e i v e   t h i s   s i g n a l .  

I t   must  a l so   be  i m p o s s i b l e   to  o p e r a t e  t h e   a c t u a t o r   mecha-  

n i c a l l y ,   by  an  a c c i d e n t a l   manoeuvre,  whenever  the  m i s s i l e  

has  been  p r e d i s p o s e d  t o   r e ce ive   an  e l e c t r i c a l   arming  s i g n a l .  

T h e r e f o r e   t h e  o b j e c t   of  t h i s   i n v e n t i o n   is  the  r e a l i z a t i o n  

o f  a   dev ice   for   the  arming  o f  a   m i s s i l e   which  i n  t h e   i n h i -  

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

u n d e s i r e d   o p e r a t i o n   of  the  a c t u a t o r   e i t h e r   due  to  e v e n t s  

of  a  m e c h a n i c a l  n a t u r e   (knocks,  v i b r a t i o n s ,   e t c . )   or  as  a  

r e s u l t   of  spur ious   e l e c t r i c a l   s i g n a l s .  

I t   i s  a   f u r t h e r   o b j e c t  o f   t h i s   i n v e n t i o n   to  r e a l i z e   a  d e v i c e  

fo r   the  arming  of  a  m i s s i l e ,   which  once   p r e d i s p o s e d  f o r   o p e -  

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

and  a c c i d e n t a l   manual  m a n o e u v r e s .  

A  f u r t h e r   ob j ec t   is  the  r e a l i z a t i o n   of  a  device   for   t h e  

arming  of  a  m i s s i l e   which  once  the  arming  by  m e c h a n i c a l  

means  has  been  de te rmined   cannot  b e  d i s a r m e d   e l e c t r i c a l l y .  

These  o b j e c t s , a n d   o t h e r s   which  w i l l   become  c l e a r   in  t h e  

course   of  the  d e s c r i p t i o n ,   are  o b t a i n e d  b y   means  o f  t h e  

dev ice   which  is  t h e  s u b j e c t   of  t h i s   p a t e n t .  

The  p r e sence   of  a   d i f f e r e n t i a l   gear   a l lows  a l l   the  m e c h a n i c a l  

coup l i ng   e l e m e n t s  t o  b e  a l w a y s   connec ted   a n d  t h e r e f o r e   i n  

case  of  b lockage   of  the  two  poss ib le  command   i n p u t s  r e n d e r s  



the  whole  system  r i g i d l y   b locked  p a r t i c u l a r l y   due  to  t h e  

p re sence   of  a  worm  dr ive   coupl ing   which  causes  the  u n i d i -  

r e c t i o n a l   passage   of  the  command  s igna l   from  the  mo to r  

to  the  a c t u a t o r   and  not  vice  v e r s a .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   with  r e f e r ence   to  t h e  

f i g u r e s  :  

F igure   1.  Shows  the  device  a s s e m b l y ;  

Figure   2.  Shows  s e c t i o n s   of  p a r t i c u l a r s   of  the  c o u p l i n g  

between  the  two  s h a f t s ;  

Figure   3.  Shows  a  plan  of  the  m i s s i l e   arming  h o l e ;  

Figure   4.  Shows  a  s e c t i o n   of  the  arming  key ;  

Figure   5.  The  spacer   to  be  i n s e r t e d   for   d isarming  the  m i s s i l e  

The  e s s e n t i a l   element  which  i d e n t i f i e s   and  d i s t i n g u i s h e s   t h i s  

i n v e n t i o n   is  c o n s t i t u t e d   by  the  use  which  is  made  of  a  d i f f e -  

r e n t i c a l   gear   whose  f u n c t i o n i n g   wil l   now  be  de sc r ibed   w i t h  

s p e c i f i c   r e f e r e n c e   to  f i g u r e   1 .  

I t   is  c o n s t i t u t e d   by :   a  f i r s t   crown  wheel  (9)  r i g i d l y   c o n n e c t e d  

to  the  case  (15);  a  second  crown  wheel  (8)  which  is  extended  i n  

the  hollow  sha f t   (24);  two  p in ions   (16)  and  (16')  whose 

hubs  are  keyed  onto  the  sha f t   (17)  which  is  r o t a t e d   by  t h e  

r o t a t i o n   of  the  sa id   a x e s .  

There fore   the  two  p o s s i b l e   i n l e t s   for  motion  a r e  :  

a)  the  r o t a t i o n   of  the  case  (15).  This  r o t a t i o n   t r a n s m i t t e d  

to  the  crown  wheel  (9)  when  it   f inds   the  crown  wheel(8)b1ocked 

t r a n s m i t s   the  movement  of  the  above-ment ioned  r o t a t i o n  



to  the  p i n i o n s   (16)  and  (16')   and  t h e r e f o r e   t o  

t h e i r   axes  s e t t i n g   in  motion  the  sha f t   (17)  t h a t   may 

be  c o n s i d e r e d   as  t h e  m o t i o n   o u t p u t .  

b)  the  r o t a t i o n   o f  t h e   hol low  sha f t   (24).  This  r o t a t i o n  

which  is  t r a n s m i t t e d   to  the  crown  wheel(8)  when  t h e  o t h e r  

crown wheel  is  b locked   a l so   s e t s   in  motion  the  ou tpu t   s h a f t  

(7)  v ia   the  movement  of  the  p i n i o n s .  

Thus  i t   may  be  seen  from  the  f i g u r e s   t h a t   the  r o t a t i o n  o f   t h e  

s h a f t   (17),  p roduced   as  seen  by  the  input   motion  at  e i t h e r  

of  the  two  i n p u t s ,   v ia   the  Bevel  Gear  (11)  which   forms  p a r t  

of  i t   and  which engages  the  Gear  (10)  v ia   the  rod  (13)  o p e r a -  

tes   the  a c t u a t o r   (14)  which  arms  o r  d i s a r m s   the  m i s s i l e   ( n o t  

shown  in  the  f i g u r e ) .  

The  mechanism  c o n s t i t u t e d   by  the  gears (11)  and  (10)  and  b y  

the  rod  (13)  t h a t   o p e r a t e s   the  a c t u a t o r   (14)  is  of  c o n v e n -  

t i o n a l   des ign ,   i t   may  be  s u b s t i t u t e d   by  o t h e r  m e c h a n i s m s  

and  does  not  form  a ' s p e c i f i c   s u b j e c t  o f   t h e  p a t e n t .  

From  the  o p e r a t i o n a l   po in t   of  view  of  t h e  i n v e n t i o n   the  r o -  

t a t i o n   of  the  s h a f t   (17)  is  c o n s i d e r e d ,   as  a l r e a d y   s t a t e d ,  

as  the  ou tput   motion  of  the  d e v i c e .  

The  inpu t   movement  by  means  of  an  e l e c t r i c a l   s i g n a l   o c c u r s  

a s   f o l l o w s  :   an  e l e c t r i c   motor  (19)  v i a   the  r e d u c t i o n   d r i v e  

(20)  causes   the  worm  d r ive   (21)  to  r o t a t e  a n d  t h i s   communi- 

ca t e s   the  motion  to  t h e  G e a r   ( 1 2 ) .  



This  in  i t s   turn   causes   the  movement  of  the  Bevel  Gear  (22) 

keyed  on  to  the  same  ax is ,   and  t h i s   is  enmeshed  with  t h e  

Gear  (23)  r i g i d l y   f i xed   to  the  case  ( 1 5 ) .  

The  o p e r a t i o n   of  the  motor  (19)  via  the  r e d u c t i o n   dr ive   ( 2 0 ) ,  

the  worm  dr ive   (21)  and  Gear  (12)  and  Bevel  Gear  (22)  w i t h  

the  Gear  (23)  causes   the  r o t a t i o n   of  the  case  (15)  w h i c h , a s  

p r e v i o u s l y   seen,  is  one  of  the  two  p o s s i b l e   inputs   of  m o t i o n  

to  set  in  motion  the  shaf t   (17)  and  with  it   the  a c t u a t o r   ( 1 4 ) .  

It  should  be  noted  t ha t   the  t r a n s m i s s i o n   of  the  movement  i n  

the  r eve r se   d i r e c t i o n   i . e .   from  the  case  (15)  to  the  m o t o r  

(19)  is  imposs ib l e   due  to  the  worm  dr ive   (21)  and  Gear  (12) 

which  have  a  mechanica l   e f f i c i e n c y   l e s s   than  0,5,  so  t h a t  

the  case  (15)  is  e i t h e r   set  in  r o t a t i o n   by  the  a c t i on   of  t h e  

motor  (19)  or  i t   is  b l o c k e d .  

To  examine  the  mode  of  o p e r a t i o n   of  the  o ther   p o s s i b l e   i n p u t  

of  motion  which  a l lows  the  arming  of  the  m i s s i l e   manually  i t  

is  n e c e s s a r y   to  look  c a r e f u l l y   at  the  mechanical   p a r t s   c o n -  

nec ted   to  crown  wheel  ( 8 ) .  

This  crown  wheel  is  extended  outwards  into  the  hollow  s h a f t ( 2 4 )  

from  which  i t   r e c e i v e s   motion  in  the  manner  d e s c r i b e d   be low.  

The  sa id   hollow  sha f t   houses  the  s leeve  (5)  tha t   can  run  l o n -  

g i t u d i n a l l y .  

This  s leeve   in  i t s   upper  par t   (28)  is  of  reduced  d i a m e t e r  

with  r e spec t   to  the  i n t e r n a l   d iameter   of  the  said  hollow  s h a f t  

(24)  so  tha t   i t   l eaves   a  c i r c u l a r   space  for  housing  the  h e l i c a l  



s p r i n g   (7)  which  performs  i t s   t h r u s t   a c t i o n   between  the  u p p e r  

wall   of  the  i n s i d e   of  the  s a id   hollow  s h a f t ( 2 4 )   a n d  t h e   u p p e r  

zone  of  the  pa r t   of  the  s l e e v e  ( 5 )   which  is  not  o f  r e d u c e d   d i a -  

m e t e r .  

In  t h i s   way  the  s l eeve .  (5 )   is  f o rced   outwards  by  the  s a i d  

s p r i n g .  

R e f e r r i n g   again  the  f i g u r e   1  we  see  t h a t  t h e   s l eeve   (5)  c o n -  

t a i n s   a  hole  (26)  th rough   which  the  axis  (3")  of   a  p i s t o n   (3)  

p a s s e s .   The  f u n c t i o n   of  t h i s   p i s t o n   w i l l   now  be  d e s c r i b e d .  

There  is  a l so   a  double  s l i t   (27)  in  t h e  h o l l o w   s h a f t   (24)  

c o r r e s p o n d i n g   to  the  hole  which  a l l o w s  t h e   l o n g i t u d i n a l   mo- 

vement  of  t h e  s a i d   a x i s ( 3 " ) o f   the  p i s t o n   (3)  s o l i d l y   w i t h  

the  s l eeve   ( 5 ) .  

In  the  lower  end  of  the  sa id   s l eeve   (5)  t h e r e   is  a  h o u s i n g  

of  square   s e c t i o n   for   the  i n s e r t i o n  o f   the  o p e r a t i n g   k e y .  

The  upper   pa r t   of  reduced  e x t e r n a l   d i ame te r   (28)  of  s l e e v e  

(5)  is   hol lowed  i n t e r n a l l y   and  h a s  a   p r o j e c t i o n   (90)  in  t h e  

form  of  a  s e c t o r   of  a  c i r c l e   having  an  a p e r t u r e  e q u a l   t o  a n  

angle   of  about  60  d e g r e e s .  

I n s i d e   of  t h i s   as  may  be  seen  from  f i g u r e   1  and  the  p lan   i n  

f i g u r e   2  the  s h a f t   (6)  is  i n s e r t e d ,   t h i s   s h a f t  b e i n g   t h e  

lower  e x t e n s i o n   of  the   s h a f t   (17)  s o l i d  w i t h   the  s h a f t  o f   t h e  

p i n i o n s   (16)  and  ( 1 6 ' )  a s   may  b e  s e e n .  

The  sa id   s h a f t   (6)  p o s s e s s e s   a  l o n g i t u d i n a l   channel   (91)  

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

equal  to  an  ang le  β   which  is  50  degrees   more  than  t h e  a n g l e  @  



r e f e r r e d   to  above  and  thus  about  110  d e g r e e s .  

R e f e r r i n g   then  to  f i g u r e   2  i t   wi l l   be  seen  tha t   when  t h e  

s h a f t   6  is  i n s e r t e d   in  the  i n t e r n a l   c av i ty   of  the  upper  p a r t  

(28)of  the  s l eeve   (5),  the  said  s leeve  can  f r e e l y   r o t a t e   t h r o u g h  

50  degrees   ( d i f f e r e n c e   between  the  ang le  β   and  the  a n g l e  @ )  

in  the  a n t i c l o c k w i s e   d i r e c t i o n   while  i t   is  engaged  with  t h e  

sha f t   6  for   r o t a t i o n   in  the  c lockwise   d i r e c t i o n .  

Figure   3  shows  the  plan  of  the  en t rance   hole (29) for  the  key  

which  as  wi l l   be  seen  is  p rovided   with  an  en t rance   s l o t ,   w h i c h  

al lows  the  passage  of  a  pin  (32),  with  which  the  key  is  f u r -  

n i shed ,   only  when  the  key  i t s e l f   assumes  f ixed   angu la r   p o s i t i o n s  

in  i t s   sea t .   In  the  f i g u r e   i t   is  p o s s i b l e   a lso  to  see  the  s e a t  

(30A)  in  which  the  pin  can  res t   when  the  key  is  r o t a t e d   90 

degrees   with  r e spec t   to  i t s   input  p o s i t i o n .   In  th i s   p o s i t i o n  

the  key  can  r e s t   when  the  key  is  r o t a t e d   90  degrees   with  r e -  

spect   to  i t s   input   p o s i t i o n .   In  th i s   p o s i t i o n   the  key  c a n n o t  

be  r o t a t e d   or  be  removed  as  wi l l   now  be  d e s c r i b e d .  

The  p i s t o n   (3)  c a r r i e s   a  c y l i n d r i c a l   head  3'  keyed  onto  t h e  

axis   3".  As  soon  as  the  p i s t o n ,   which,  as  seen  p r e v i o u s l y  

r o t a t e s   in  a  p iece   with  the  s leeve   (5)  and  with  the  h o l l o w  

sha f t   (24),  assumes  a  f ixed   angular   p o s i t i o n   ( i . e .   that   shown 

in  f i g u r e   1)  the  sa id   c y l i n d r i c a l   head  3'  engages  with  i t s  

l o w e r   par t   in  a  seat   (4)  and  wi th   i t s   upper  par t   in  a  s e a t  

(4 ')   accord ing   to  the  p o s i t i o n   along  the  v e r t i c a l   tha t   t h e  

p i s t o n   assumes  when  i t   fo l lows  the  movement  of  s leeve  (5)  

wi th in   the  hollow  sha f t   ( 2 4 ) .  



Now  with  r e f e r e n c e   to  f i g u r e   4  we  see  a  drawing  of  the  d e  

vice   manual  o p e r a t i n g   key  for   arming  the  m i s s i l e .  

I t   c o n s i s t s   of  a  c y l i n d r i c a l  b o d y   ( 4 0 )  p r o v i d e d   at  i t s  

upper  end  with  a  handle   ( 4 6 )  f o r   ease  of  h a n d l i n g  d u r i n g  

the  o p e r a t i o n   of  r o t a t i n g   the  k e y .  

At  the  o t h e r   end  t h e  k e y   t e r m i n a t e s   in  a  s q u a r e - s h a p e d  

po in t   ( 3 3 )  s u i t a b l e  f o r   i n s e r t i o n   in  the  square  seat   (31)  

of  the  s l eeve   ( 5 ) .  

Above  the  s a i d  s q u a r e - s h a p e d   po in t   ( 3 3 )  t h e r e   is  a  c y l i n -  

d r i c a l   pa r t   (41)  p r o v i d e d   with  a  p i n   (32)  for   i n s e r t i o n  

in  the  s l o t s   ( 3 0 )  a n d   (31),   a l r e a d y   d e s c r i b e d ,   with  w h i c h  

the  key  e n t r a n c e   hole   is  p r o v i d e d .  

The  s a i d   c y l i n d r i c a l   p a r t   t e r m i n a t e s  i n  a   ledge  ( 4 3 )  w h i c h  

wi l l   be  ment ioned  l a t e r .  

I n s i d e   the  s a i d  k e y   is  i n s e r t e d  t h e   pin  (44)  w h i c h  c a n  

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

coming  out  from  the  s q u a r e - s h a p e d   po in t   ( 3 3 ) .  

The  l o n g i t u d i n a l   movements  of  the  pin  r e s u l t  f r o m   i t s   b e -  

ing  r o t a t e d   by  the  g r i p  w i t h   which  i t  i s   p rov ided   and  i t  

comes  out  from  the  handle   (46)  by means  of  t h e  t h r e a d ( 4 7 ) w i t h  

which  the  pin  and  a  zone   wi th in   the  sea t   of  the  key  a r e  

p r o v i d e d .  

The  o p e r a t i o n   of  the  manual  arming  pa r t   of  the  device   w i l l  

now  be  i l l u s t r a t e d  i n   the  l i g h t   of  the  above  d e s c r i p t i o n .  

In  the  safe   p o s i t i o n   the  key  is  i n s e r t e d  w i t h   i t s   s q u a r e -  



shaped  po in t   (33)  wi th in   the  s q u a r e - s e c t i o n   seat   (31)  a t  

the  lower  pa r t   of  the  s leeve  (5).  The  pin  (32)  of  the  k e y  

wi l l   be  at  90  degrees   with  r e spec t   to  the  output  s lo t   (30) 

of  i t s   e n t r a n c e   hole  and  housed  in  the  sea t   (30  A)  and  

t h e r e f o r e   pushed  down  via  the  s leeve   (5)  by  the  sp r ing   ( 7 ) ,  

so  tha t   i t   cannot  come  o u t .  

In  t h i s   p o s i t i o n   ( s l eeve   (5)  pushed  r i g h t   down  to  the  b o t  

tom)  the  lower  pa r t   of  the  head  (3 ')   of  the  p i s t o n   (3)  i s  

i n s e r t e d   in  sea t   ( 4 ) .  

The  p i s t o n   is  thus  blocked  and  in  i t s   tu rn   p r e v e n t s   t h e  

r o t a t i o n   of  the  hollow  shaf t   (24)  and  t h e r e f o r e   of  t h e  

crown  wheel  ( 8 ) .  

At  the  same  time  the  s leeve  (5),  in  i t s   turn   b locked  by  t h e  

p i s ton   (3)  due  to  i t s   i n t e r n a l   c a v i t y   being  engaged  w i t h  

the  sha f t   (6),   p r e v e n t s   any  r o t a t i o n   of  t h i s   in  an  a n t i -  

c lockwise   d i r e c t i o n .  

Crown  wheel  (8)  thus  being  blocked  and  the  p in ion   b e i n g  .  

p r e v e n t e d   in  the  motion  of  r o t a t i o n ,   crown  wheel  (9)  wil l   a l s o  

be  b locked  and  the  o p e r a t i o n   of  the  device   wi l l   not  be  pos  

s i b l e   not  even  by  means  of  the  e l e c t r i c   m o t o r .  

The  whole  device  is  t h e r e f o r e   in  the  s a f e t y   p o s i t i o n .  

If   one  wishes  to  arm  the  m i s s i l e   by  means  of  the  key  it   i s  

n e c e s s a r y   to  p r o c e e d  a s   fo l lows:   the  key  is  pushed  t owards  

the  i n s ide   u n t i l   i t   causes  the  ledge  (43) to   come  in  c o n t a c t  

with  e x t e r n a l   wall  of  the  key  en t rance   h o l e .  



In  t h i s   way  the  key  f r e e s  t h e  p i n  ( 3 2 )   f r o m  t h e   s ea t   (30A) 

and  push ing   the  s l e e v e  ( 5 )   upwards  by means  of  the  s h o u l d e r  

(45)  causes   the  head  of  the  p i s t o n   (3 ' )   to  come  o u t  o f   t h e  

sea t   ( 4 ) .  

The  s h a f t   (6)  and  the  hollow  pa r t   (28)  of  the  s l eeve   (5 )  

remain  engaged  a s  d e s c r i b e d   a b o v e .  

The  key  is  now f r ee   to  r o t a t e   a n d  t h e r e f o r e   i t   is  m a d e  t o  

r o t a t e   90  degrees   a n t i c l o c k w i s e .  

Now  r e f e r e n c e   should   be  made  to  f i g u r e s   1  and  2.  When  t h e  

s l eeve   ( 2 8 )  r o t a t e s   a n t i c l o c k w i s e  t h e  c r o w n   wheel(8)   is  s e t  

in  r o t a t i o n   and  s ince   the  c rown whee l (9 )   is  b locked   the  p i -  

nions (16)  a n d  ( 1 6 ' )   are  set   in  motion  and  t h e r e f o r e   a l s o  

the  s h a f t   (17)  and  i t s   e x t e n s i o n   (6).  In  p a r t i c u l a r   i t   i s  

n e c e s s a r y   to  remember  t h a t   the  r o t a t i o n   of  the crown  whee l  (8 )  

th rough  a  c e r t a i n   angle  causes   the  r o t a t i o n   of  the  s h a f t  

(17)  th rough   h a l f   of  t ha t   a n g l e .  

Now  r e f e r r i n g   to  f i g u r e   2  i t   w i l l   be  obse rved   t h a t .  i n i t i a l  

ly  the  s l e eve   (28)  is  able  to  r o t a t e   a n t i c l o c k w i s e   t h r o u g h  

an  angle   of  about  50  degrees .   when  t h i s   r o t a t i o n   has  b e e n  

comple ted   from  what  has  been  s a id   above  the  sha f t   (6)  w i l l  

have  comple ted   a  r o t a t i o n   equal  to  h a l f   amgle β  (25  d e -  

g rees )   a l l o w i n g  t h e   s l eeve   (28)  to  r o t a t e  f u r t h e r   so  l i t t l e  

b y   l i t t l e   i t   can  r o t a t e   upto  9 0  d e g r e e s .  

The  c o r r e s p o n d i n g   r o t a t i o n  o f   s h a f t   (6)  (and  17),  as  we  a l  

ready  know,  causes   the  arming  of  the  m i s s i l e .   When the  r o  



t a t i o n   is  completed  and  the  arming  is  e f f e c t e d   the  pin  (32) 

is  c o i n c i d a r t w i t h   the  through  s l i t   (30)  and  t h e r e f o r e   t h e  

key  can  be  e x t r a c t e d .  

The  head  of  the  p i s t o n   (3 ' )   which  wi l l   have  r o t a t e d  t h r o u g h  

90  degrees   with  r e s p e c t   to  the  s t a r t i n g   p o s i t i o n   when  i t  

was  i n s e r t e d   in  the  sea t   (4)  wi l l   be  housed  in  a n o t h e r  

seat   (not  shown  in  the  f i g u r e )   which,  unl ike   seat   ( 4 )  wh ich  

is  not  p rov ided   with  a  bottom  and  t h e r e f o r e   communicates  

with  the  ou t s i de ,   is  however  p rov ided   with  a  ledge  on which 

the  sa id   head  of  the  p i s t o n   (3 ')   r e s t s   so  b lock ing   the  de  

scent   of  s leeve  (5)  down  to  the  b o t t o m .  

The  m i s s i l e   is  thus  now  armed  and  the  key  e x t r a c t e d .  

As  a l r e a d y   s t a t e d   the  sea t   (4)  in  which  the  p i s t o n   is  hous  

ed  in  the  disarmed  p o s i t i o n   of  the  m i s s i l e   communicates  

with  the  ou t s ide   a l lowing   the  bottom  of  the  head  of  t h e  

p i s t o n   (3 ')   to  be  seen  and  t h e r e f o r e   p rov id ing   away  o f  

knowing  i f   the  m i s s i l e   is  d isarmed  (p i s ton   v i s i b l e )   or  arm 

ed  (p i s ton   not  v i s i b l e ) .  

The  o p e r a t i o n   of  e x t r a c t i n g   the  key  from  the  m i s s i l e   w i t h -  

out  arming  i t ,   so  tha t   the  m i s s i l e   is  p r e d i s p o s e d   for  arm 

ing  e l e c t r i c a l l y   wi l l   now  be  d e s c r i b e d .  

This  s t a r t s   from  the  s a f e t y   p o s i t i o n   with  the  key  i n s e r t -  

ed  as  a l ready   s e e n .  

R e f e r r i n g   to  f i gu re   1  i t   wi l l   be  seen  how  in  t h i s   p o s i t i o n  

there   is  a  space  between  the  ledge  (43)  of  the  k e y  



and  the  wall   of  the  key  e n t r a n c e   h o l e .  

A  s p a c e r   (49)  shown  in  f i g u r e   5  is  i n s e r t e d  i n   t h i s   s p a c e .  

I t   is  p r o v i d e d   with  a  channel   in  which  the  c y l i n d r i c a l  

pa r t   of  the  key  (41)  is  p l a c e d .  

By  r o t a t i n g   the  s l eeve   (50),  as  a l r e a d y   d e s c r i b e d   the  p i n  

is  caused  to  advance  and  beg ins   to  come  out  from  t h e  h e a d  

of  the  key  ( 3 3 ) .  

This  movement  causes   a  t h r u s t   on  the  body  of  the  p i s t o n  

and  t h e r e f o r e   on  the  s l eeve   (5)  which  b e g i n  t o   r i s e   t o g e -  

t h e r   p r o g r e s s i v e l y   f r e e i n g   the  head  (3 ' )   f r o m  t h e   s ea t   ( 4 ) .  

When  the  sa id   head  is  f r e e d   i t   should   be  n o t e d  t h a t   t h e  

s q u a r e - s h a p e d   po in t   of  the  key  (33)  is  not  yet  d i s e n g a g e d  

from  the  square   sea t   (31)  of  the  s l eeve   s o  t h a t  t h e   l a t t e r  

cannot   r o t a t e .  

Meanwhile  the  p r o g r e s s i v e   advance  of  the  s l eeve   u p w a r d s  

causes   the  head  of  the  p i s t o n   (3 ')   t o  b e   engaged  w i t h  s e a t  

(4 ')   i n - l i n e   with  sea t   (4)  so  tha t   when  the  engagement  b e  

tween  the  s q u a r e - s h a p e d   po in t   of  the  key  (33)  a n d  t h e  

s q u a r   sea t   of  the  s l eeve   (31)  ceases   t h e  l a t t e r   i s   s t i l l  

p r e v e n t e d  f r o m   r o t a t i n g   b y  t h e   engagement  now  e n s u r e d  

between  the  head  of  the  p i s t o n   a n d  t h e   sea t   ( 4 ' ) .  

The  space r   (49)  i s  now  removed  and  the  key  is  p r e s s e d   u p -  

wards  in  order   to  f r e e  t h e   pin  (32)  from  s e a t  ( 3 0 ) .  

The  key  is  now  r o t a t e d   90  degrees   and  t h i s   movement  d o e s  

not  cause  the  arming  of  t h e  m i s s i l e   s ince   the  s l eeve   (5)  



cannot  r o t a t e   because  i t   is  d i sengaged   from  the  key  a n d  

b l o c k e d   by  the  p i s t o n   (3 ')   which  is  in  seat   ( 4 ' ) .  

The  90  degrees   movement  in  a  c lockwise   d i r e c t i o n   b r i n g s  

the  pin  (32)  into  c o i n c i d e n c e   with  the  s lo t   (30  A)  and  s o  

the  key  can  be  e x t r a c t e d .  

The  e x t r a c t i o n   of  the  key  r e s u l t s   in  the  lowering  of  t h e  

s l e e v e   (5)  again  which,  not  now  being  r e s t r i c t e d   by  t h e  

i n s e r t i o n   of  pin  (32)  in  seat   (30)  or  by  the  edge  of  t h e  

head  of  the  p i s t o n   (3 ')   in  seat   (4)  which  as  s t a t e d  i s  

wi thout   a  bottom,  leads  to  a  complete  disengagement  be tween  

the  sha f t   (6)  and  the  i n t e r n a l   par t   of  s leeve  ( 5 ) .  

Shaft   (6)  and  t h e r e f o r e   shaf t   (17)  are  thus  now  f ree   t o  

r o t a t e   and  a  command  coming  from  the  motor  (19)  wil l   c a u s e  

the  arming  of  the  m i s s i l e   as  seen  p r e v i o u s l y .  

F i n a l l y   we  must  c o n s i d e r   a  f u r t h e r   cause  of  i n t e r v e n t i o n .  

The  m i s s i l e   could  have  been  armed  as  a l r eady   shown  e l e c -  

t r i c a l l y ,   and  it   becomes  n e c e s s a r y   to  disarm  i t ,   but  t h i s  

cannot  be  e f f e c t e d   due  to  a  f a u l t   on  the  motor  or  i t s   con  

t r o l   c i r c u i t s .  

I t   wi l l   be  n e c e s s a r y   to  proceed  to  manual  d isarming,   which ,  

however,  cannot  be  executed  normal ly   s ince  the  key  c a n n o t  

push  the  s leeve  (5)  upwards  because  the  p r o j e c t i o n   (90) 

with  which  the  par t   (28)of  the  s leeve  is  p rovided   i n t e r n a l  

ly  c o i n c i d e s   with  the  f u l l   par t   (91)  of  the  shaf t   (6) 

(see  f i gu re   2 ) .  



Thus  i t   w i l l   be  n e c e s s a r y   to  unscrew  the  head  of  the  p i s t o n  

(3 ' )   which  is  a c c e s s i b l e   from  the  o u t s i d e .  

A  s u i t a b l e   key  w i l l   be  i n s e r t e d ,   t h i s   be ing   p r a c t i c a l l y  

formed  by  a  s imple  c y l i n d r i c a l   body  f u r n i s h e d   with  a  h a n -  

dle ,   t e r m i n a t i n g   in  a  square   form  ana logous   to  the  s q u a r e -  

shaped  po in t   (33)  and  not  f u r n i s h e d   with  pin  ( 3 2 ) .  

T h e   s a i d   key  can  t h e r e f o r e ,   e n t e r  f r e e l y  a n d   cause  t h e  

s l eeve   (5)  to  r o t a t e   c lockwise   90  d e g r e e s  w h i c h   wi l l   d i s -  

arm  the  m i s s i l e . .  

Thus  the  scope  o f  t h i s   i n v e n t i o n   is   a  d u a l  d e v i c e   f o r - t h e  

arming  of  the  m i s s i l e   e i t h e r   by  means  of  an  e l e c t r i c a l   s i g  

nal  or  by  manual  mechanica l   o p e r a t i o n   c h a r a c t e r i s e d   by  t h e  

f ac t   t h a t   i t   i n c l u d e s  a   d i f f e r e n t i a l   element  formed  by  a  

f i r s t   crown  wheel,  a  second  crown  wheel  and  a  pa i r   of  c o a x i a l  

p i n i o n s   whose  hubs  are  keyed  onto  the  ou tpu t   sha f t   c o a x i a l  

with  the  two  sa id   crown  wheels ,   and  the  e x t e n s i o n   down- 

wards  of  the  sa id   second  crown  wheel  in to   the  second  s h a f t  

which  is   s o l i d   with  i t   a n d  i s   able  to  t r a n s m i t   the  a r m i n g  

or  d i s a rming   command  by  means  of  the  mechanism  to  the  arm 

ing  a c t u a t i o n   of  the  m i s s i l e   and  in  which  the  sa id   f i r s t  

crown  wheel  is  s o l i d   with  the  d i f f e r e n t i a l   case  which  b y  

means  of  the  u n i d i r e c t i o n a l   mechanica l   dev ices   r e c e i v e s  

the  o p e r a t i o n a l   command  from  an  e l e c t r i c   motor  t r a n s m i t -  

t i n g   i t   to  the  s a id   output   s h a f t   v ia   t h e  s a i d   p i n i o n s  

when  the  sa id   second  crown  wheel  is  b locked   and  in  which  t h e  



sa id   second  crown  wheel,  via  mechanical   coupl ing   e lements ,   c a n  

be  ope ra t ed   manual ly   by  means  of  a  key  which  se t s   i t   in  r o -  

t a t i o n   caus ing   the  en t r a inmen t   of  the  said  p in ions   and  t h e -  

r e f o r e   the  r o t a t i o n   of  the  said  output  shaf t   while  the  s a i d  

f i r s t  c rown  wheel is   b locked.   The  whole  being  con t a ined   in  a  

body  p rov ided   with  s ea t s   for   the  blockage  of  p o s i t i o n i n g  

e lements   in  p r e d e t e r m i n e d   angula r   p o s i t i o n s .   In  i t   t h e  

u n i d i r e c t i o n a l   mechanical   devices   for   the  t r a n s m i s s i o n   of  t h e  

e l e c t r i c   motor  o p e r a t i o n a l   command  and  of  the  case  of  t h e  

d i f f e r e n t i a l   are  formed  by  a  r e d u c t i o n   gear  c o n s i s t i n g   o f  

a  p a i r   of  enmeshed  gears   the  f i r s t   of  which  is  s o l i d   w i t h  

the  axis   of  the  motorand  the  second  is  keyed  onto  a  f i r s t  

shaf t   on  which  is  a lso   p laced   a  worm  dr ive   tha t   ope ra t e s   a  

gear  at  one  end  of  a  second  shaf t   p e r p e n d i c u l a r   to  the  s a i d  

f i r s t   sha f t   and  which  has  a  bevel  gear  at  the  o ther   end  

enmeshed  with  ano the r   bevel  gear  which  is  s o l i d   with  and  

d r ives   e x t e r n a l l y   the  sa id   case  of  the  d i f f e r e n t i a l .  

The  mechanical   coup l ing   elements  are  formed  by  a  s l e e v e  

c o n s i s t i n g   of  two  coax ia l   c y l i n d r i c a l   e lements   of  e q u a l  

i n t e r n a l   d i ame te r   and  of  which  the  upper  one  has  an  e x t e r n a l  

d iamete r   less   than  the  o ther ,   which  is  p rov ided   with  an  i n -  

t e r n a l   seat   towards  the  bottom  of  square  cross   s e c t i o n ;  

a  hollow  shaf t   c o n s t i t u t i n g  t h e   ex t ens ion   of  the  sa id   s e c o n d  

crown  wheel  and  of  which  the  i n t e r n a l   d iamete r   is  equal  to  t h e  

e x t e r n a l   d i ame te r   of  the  c y l i n d r i c a l   element  of  the  s a i d  

s leeve   having  the  g r e a t e r   d iameter ;   a  h e l i c a l   sp r ing   of  a  



d i a m e t e r   such  as  w i l l   f i t   in  the  space  between  the  o u t s i d e  

s u r f a c e   of  the  sa id   c y l i n d r i c a l   element  of  the  s l eeve   w i t h  

l e s s e r   e x t e r n a l   d i ame te r   and  the  i n t e r n a l   s u r f a c e   of  t h e  

sa id   h o l l o w - s h a f t ;   a  p i s t o n   formed  by  a  c y l i n d r i c a l   b o d y  

to  one  s ide   of  which  a  c y l i n d r i c a l   head  is  f i x e d ,   the  l o w e r  

p a r t   of  w h i c h  b e i n g   f i x e d   to  the  upper  pa r t   by  means  o f  

screws  can  be  removed;  and  in  which  the  sa id   upper   p a r t  

of  the  sa id   s l eeve   is  a l so   hollow  i n s i d e   and  is  p rov ided   w i t h  

a  p r o j e c t i o n   in  the  form  of  a  c i r c u l a r   s e c t o r   having   an  a p e r -  

t u r e   equal  to  an  angle  @  while   the  sa id   lower  p a r t   of  t h e  

s l eeve   has  a  hole  p e r p e n d i c u l a r   to  i t s   ax i s   for   the  i n t r o -  

d u c t i o n   of  the  sa id   c y l i n d r i c a l   body  of  the  s a i d   p i s t o n  

which  p a s s e s   along  a  l o n g i t u d i n a l   c h a n n e l l i n g   cut  in  t h e  

lower  p a r t   of  the  sa id   hol low  s h a f t ,   and  in  which  the  s a i d  

second  e x t e n s i o n   s h a f t   of  the  sa id   ou tpu t   s h a f t   p o s s e s s e s   a  

l o n g i t u d i n a l   channel   o b t a i n e d   by  the  removal  of  a  c i r c u l a r  

s e c t o r   hav ing   an  a p e r t u r e  J 3   g r e a t e r   than  the  sa id   a n g l e  

and  is  i n s e r t e d   w i th in   the  sa id   ho l low  of  the  u p p e r  

p a r t   of  the  sa id   s l eeve   and  i n  wh ich   the  s a id   body  is  p r o -  

v ided   with  a  f i r s t   c y l i n d r i c a l   sea t   fo r   the  hous ing   of  t h e  

s a i d   lower  p a r t   of  the  sa id   c y l i n d r i c a l   head  of  the  p i s t o n  

and  communicat ing  with  the  o u t s i d e ,   a  second  c y l i n d r i c a l  

sea t   of  equal  d i ame te r   p l aced   90  degrees   a n t i c l o c k w i s e   w i t h  

r e s p e c t   to  the  s a id   f i r s t   sea t   and  p r o v i d e d   wi th   a  b o t t o m  

ledge  and  a   t h i r d   c y l i n d r i c a l   sea t   a l so   of  equal   d i a m e t e r  



for   the  housing  of  the  upper  pa r t   of  the  sa id   c y l i n d r i c a l  

head  of  the  p i s t o n   and  p laced   c o a x i a l l y   with  the  sa id   f i r s t  

sea t   and  in  which  a lso  in  the  sa id   body  p rov ided   with  s e a t s  

the re   is  a  round  form  of  a p e r t u r e   whose  cen t r e   c o r r e s p o n d s  

to  the  axis  of  the  sa id   s leeve   and  which  is  f u r t h e r   p r o v i d e d  

with  two  s l o t s   s e p a r a t e d   by  90  degrees   for  the  passage  o f  

a  pin  with  which  the  said  key  is  f u r n i s h e d .  

The  arming  key  also  c o n s i t u t e s   a  pa r t   of  the  i n v e n t i o n .  

The  sa id   key  c o n s i s t s   of  a  c y l i n d r i c a l   body  p rov ided   above  

with  a  handle  and  t e r m i n a t i n g   at  the  o ther   end  with  a  s q u a r e  

shaped  poin t   for   the  i n s e r t i o n   in  the  said  square  s h a p e d  

seat   of  the  said  s leeve   and  the  c y l i n d r i c a l   pa r t   s i t u a t e d  

above  the  said  s q u a r e - s h a p e d   poin t   being  a lso  f u r n i s h e d  

with  a  pin  for   i n s e r t i o n   in  the  two  sa id   90  degree  s l o t s  

with  which  the  said  round  a p e r t u r e   in  the  sa id   body  

c o n t a i n i n g   sea t s   is  p rov ided ,   and  the  said  c y l i n d r i c a l  

par t   t e r m i n a t i n g   with  a  shou lde r   l edge ,  the   sa id   c y l i n d r i c a l  

body  c o n s t i t u t i n g   the  key  being  f u r t h e r   p rovided   with  an  

ax i a l   hole  for  the  housing  of  a  pin  i n s e r t e d   in  i t ,   which ,  

being  p rov ided   above  with  a  t h readed   pa r t   which  is  s c rewed  

in to   a  co r r e spond ing   th readed   hole  with  which  the  upper  p a r t  

of  the  said  ax ia l   hole  t e r m i n a t e s ,   can  be  made  to  advance  o r  

recede  l o n g i t u d i n a l l y   and  t h e r e f o r e   p r o t r u d e   more  or  l e s s  

from  the  said  lower  end  of  the  sa id   key  by  the  manual  r o t a r y  

movement  ob ta ined   from  a  handle  with  which  the  sa id   pin  i s  



p r o v i d e d   i n  t h e   upper  p a r t .  

This  i n v e n t i o n   has  b e e n  d e s c r i b e d   p u r e l y   fo r   the  p u r p o s e  

of  i l l u s t r a t i o n   t a k i n g   i n to   account   i t s   o p e r a t i o n a l   p e -  

c u l i a r i t y ,   n e v e r t h e l e s s   m o d i f i c a t i o n s   can  be  made  to  i t  

and  i n n o v a t i o n s   in  the  choice   of  mechan ica l   p a r t s   r e a l i -  

s ing   a  p a r t i c u l a r   f u n c t i o n  w i t h o u t   going  out  of  the  a r e a  

of  p r o t e c t i o n   of  the  p r e s e n t   i n d u s t r i a l   p a t e n t  r i g h t .  



1.  Dual  device  for  the  arming  of  a  missile  either  by  means  of 

an  e lectr ic   signal  or  by  manual  mechanical  action  c h a r a c t e -  

rized  by  the  fact  that  it  contains  a  differential   element  f o r -  

med  by  a  first  crown  wheel,  a  second  crown  wheel  and  a  pair  of 

co-axial   pinions  whose  hubs  are  keyed  onto  the  output 

shaft  coaxial  to  the  said  two  crown  wheels  and  the  ex tens ion  

downwards  into  the  second  shaft  solid  with  it  which  p r o -  

vides  a  mechanism  to  transmit  the  arming  and  d i s a rming  

command  to  the  missile  arming  actuator  and  in  which  the 

said  first  crown  wheel  is  solid  with  the  case of  the  d i f f e ren t i a l  

which  by  means  of  undirect ional   mechanical  devices  r e c e i v e s  

the  operat ional   command  from  an  e lectr ic   motor  t r ansmi t t i ng  

it  to  the  output  shaft  by  means  of  the  entrainment  of  the  sa id  

pinions  when  the  second  crown  wheel  is  blocked  and  in  which 

the  said  second crown  wheel  by  means  of  mechanical  coupling 

elements,   can  be  operated  manually  by  a  key  which  r o t a t e s  

it  turning  the  said  pinions  and  therefore   rotating  the  sa id  

output  shaft  while  the  said  first  crown  wheel  remains  b locked 

the  whole  being  contained  in  a  body  provided  with  seats  for  

the  blocking  of  positioning  elements  in  predetermined  angu la r  

p o s i t i o n s .  

2.  Dual  device  for  the  arming  and  disarming  of  a  missile  as  in 

claim  1,  in  which  the  said  unidirect ional   mechanical  dev ices  

for  the  t ransmiss ion  of  the  operat ional   command,  from  the 

electr ic   motor  to  the  said  differential   case  are  formed  by  a 



reduction  gear  comprising  a  pair  of  enmeshed  gears  of  which 

the  first  is  solid  with  the  motor  axis  and  the  second  is  sp l ined  

to  a  first   shaft  on  which  is  also  placed  a  worm  drive  which  o p e -  

ra tes   a  spur  gear  placed  at  one  end  of  a  second  shaft  p e r p e n d i -  

cular   to  the  said  first   shaft  and  which  ca r r i e s   at  the  other  end 

a  bevel  gear  enmenshedwith  another  bevel  gear  which  is  so l id  

with  and  drives  the  said  d i f ferent ia l   case  e x t e r n a l l y .  

3.  Dual  device  for  the  arming  and  disarming  of  a  missile  as  in  c laim 

1,  c h a r a c t e r i z e d   by  the  fact  that  the  said  mechanical  coupling  e l e -  

ments  are  formed  by  a  sleeve  consist ing  of two  coaxial  c y l i n d r i c a l  

elements  of  equal  in ternal   diameter  and  of  which the  upper  one  
@ 

has  a  smaller  external   diameter   than  the  other  which  is  p rov ided  

with  an  internal   seat  of  square  section  at  the  lower  part;  a  hol low 

shaft  const i tut ing  the  extension  of  the said  second  crown  whee l  

and  the  in te rna l   diameter  of  which  is  equal  to  the  external   d i a m e t e r  

of  the  cyl indr ical   element  of  the  said  sleeve  with  the  l a rger   e x t e r n a l  

diameter;   a  cyl indr ica l   helical  spring  of  a  diameter  such that   it  c an  

be  housed  in  the  space  between  the  external   surface   of  the  s a id  

cyl indr ica l   element  of  the  sleeve  of  smaller   external   diameter  and 

the  internal   surface  of  the  said  hollow  shaft;  a  piston  cons t i t u t ed  

by  a  c y l i n d r i c a l  b o d y  a t o n e   end  of  which  is  fixed  a  c y l i n d r i c a l  

head  of  which  the  lower  part  being  fixed  to  the  upper  part  by  means  

of  screws  can  be  removed;  and  in  which  also  the  said  upper  p a r t  

of  the  said  sleeve  is  hollow  within and  provided  with  a  p r o j e c t i o n  

of  a  c i r cu la r   sector  form  having an  aper ture   equal  to  an  angle  @  

while  the said  lower  part  of  the  sleeve  p o s s e s s e s   a  hole  p e r p e n d i -  



cular  to  its  axis  for  the  introduction  of  the  said  cylindrical   body 

of  the  said  piston  which  passes  along  a  longitudinal  channel  o b t a i -  

ned  by  the  removal  of  a  c i rcular   sector  having  an  aper ture   β  

g rea te r   than  the  said  angle  a   and  is  inserted  within  the  sa id  

hollow  upper  part  of  the  said  sleeve  and  in  which  said  body  t h e r e  

is  a  first  cyl indrical   seat  for  the  housing  of  the  said  lower  p a r t  

of  the  said  cyl indrical   head  of  the  piston  and  communicating  with 

the  outside,   a  second  cylindrical   seat  of  equal  diameter  p laced  

at  90  degrees   anticlockwise  with  respect   to  the  said  first  s ea t  

and  provided  with  a  bottom  ledge  and  a  third  cyl indrical   seat  a l so  

of  equal  diameter  for  the  housing  of  the  upper  part  of  the  said  c y -  

l indrical   head  of  the  piston  and  placed  coaxially  to  the  first  sea t  

and  in  which  also  in  the  said  body  provided  with  sea ts   there  i s  

an  ape r tu re ,   for  the  insertion  of  the  said  key,  of  a  round  form 

the  centre  of  which  corresponds   to  the  axis  of  the  said  s l e eve  

and  which  is  further   provided  with  two  slots  90  degrees  a p a r t  

for  the  passage  of  a  pin  with  which  the  said  key  is  f u r n i s h e d .  

4.  Dual  device  for  the  arming  and  disarming  of  a  missile  as  in 

claim  1  character ized  by  the  fact  that  the  said  key  consis ts   of 

a  cyl indrical   body  provided  in  the  upper  part  with  a  handle  and 

terminating  at  the  other  end  with  a  square  shaped  point  for  i n -  

sertion  in  the  said  square  seat  of  the  said  sleeve,  and  also  the 

cyl indrical   part  above  the  said  square-shaped   point  being  fitted 

with  a  pin  for  insert ion  in  the  said  two  slots  90  degrees  a p a r t  

with  which  the  said  round  aper ture   in  the  said  body,  p rov ided  

with  seats ,   is  provided,  and  terminating  in  the  cylindrical   pa r t  



with  a  shoulder  ledge  the  said  cyl indr ical   body  cons t i t u t i ng  

the  key  being  fur ther   provided  with  an  axial  hole  for  t he  

housing  of  a  pin  inse r ted  in   it,  which,  being  provided  above  

with  a  threaded  part  which  is  screwed  into  a  c o r r e s p o n d i n g  

threaded  hole  with  which  the  upper  par t  of   the  said  axial  ho le  

t e rmina tes ,   can  be  made  to  advance  or  recede  longi tud ina l ly  

and  the re fore   pro t rude   more  or  less  from  the  said  lower  end 

of  the  said  key  by  the  manual  ro tary   movement  obtained  f rom 

a  handle  with  which  the  said  pin  is  provided  in  the  upper  p a r t .  
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