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©  Ammunition  handling  system. 

Each  carrier  (20)  of  a  round  of  ammunition  in  a  train  (18) 
of  rounds  carriers  is  coupled  to  the  next  adjacent  carrier  by 
pivot  means  (42,  44,  46)  capable  of  unrestricted  rotation 
about  an  axis  transverse  to  the  length  of  the  carried  round. 
The  train  passes  from  a  stationary  supply  (16)  to  a  gun  (12) 
mounted  for  rotation  in  train.  An  orientation  mechanism  (24) 
rotates  in  train  with  the  gun  and  has  a  cam  (68,  80)  which 
intercepts  and  orients  each  carrier  its  carried  round  by 
rotation  by  the  respective  pivot  means  into  a  orientation 
which  is  determined  by  the  orientation  in  train  of  the  gun. 





BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  I n v e n t i o n  

This  inven t ion   r e l a t e s   to  an  ammunition  c o n v e y o r  

system  for  p rov id ing   rounds  of  ammunition  s e r i a t i m   from 

a  s t a t i o n a r y   supply  to  a  gun  in  a  t u r r e t   which  has  

u n r e s t r i c t e d   r o t a t i o n   in  t r a i n .  

2.  P r io r   A r t  

Conventional   systems  for  p rovid ing   rounds  s e r i a t i m  

to  a  gun  r o t a t i n g   in  t r a i n   have  been  of  two  k inds:   (1 )  

f l e x i b l e   chute  or  l ink  sys tems,   shown,  for  example,   i n  

U.S.  3,437,005  issued  to  J.  M.  Trumper  on  April  8 ,  

1969;  U.S.  3,650,176  i ssued  to  G.  Linder  on  March  2 1 ,  

1972;  and  on  page  161  of  "The  Gatl ing  Gun"  by  Wahl  and 

Toppel,   Arco  Pub l i sh ing   Co.,  Inc . ,   New  York,  1965.  ( 2 )  

Rotary  d i f f e r e n t i a l   mechanisms,  shown,  for  example,  i n  

U.S.  3 ,974,738  issued  to  E.  A.  Mayer  on  August  17 ,  

1976.  Nei ther   system  type  permits   un l imi t ed   r o t a t i o n  

in  t r a i n .   After   the  gun  has  r o t a t e d   360°  more  o r  



l ess   in  one  d i r e c t i o n ,   i t   must  unwind  back  in  the  o t h e r  

d i r e c t i o n .   If  the  gun  is  to  have  un l imi t ed   r o t a t i o n   i n  

t r a i n ,   then  the  supply  cannot  be  s t a t i o n a r y ,   i t   must  

r o t a t e   with  the  gun.  Some  p ivo t ing   of  rounds  is  shown 

in  U.S.  3 ,021,761  issued  February  20,  1962,  to  F.  G. 

T i l l a n d e r   and  in  U.S.  3 ,901,123  i ssued  August  26,  1975 

to  L.  I.  Jayne  et  al .   While  most  conveyor  or  l i n k  

systems  are  des igned  to  p rec lude   un l imi t ed   p ivo t ing   o f  

one  conveyor  or  l ink  with  r e spec t   to  the  next  a d j a c e n t  

one,  U.S.  2 ,851,927  issued  September  16,  1958  to  W.  G. 

Smith  shows  t e l e s c o p e d   rounds  f ixed  to  lengths   o f  

f l e x i b l e   c a b l e .  

SUMMARY  OF  THE  INVENTION 

It  is  an  ob j ec t   of  th i s   i n v e n t i o n   to  provide  an 

ammunition  conveyor  which  will   supply  a  t r a i n   of  rounds  

to  a  gun  in  a  t u r r e t   which  has  u n r e s t r i c t e d   r o t a t i o n   i n  

t r a i n .  

A  f e a t u r e   of  th is   i nven t ion   is  the  p rov i s ion   of  a 

t r a i n   of  rounds  c a r r i e r s ,   adapted  to  come  from  a  s t a t i o n a r y  

supply ,   each  c a r r i e r   coupled  to  the  next  a d j a c e n t  

c a r r i e r   by  pivot   means  capable   of  u n r e s t r i c t e d   r o t a t i o n ,  

and  each  c a r r i e r   ca r ry ing   a  r e s p e c t i v e   round  of  ammuni t ion ;  

and  a  rounds  o r i e n t a t i o n   means,  adapted  to  r o t a t e   i n  

t r a i n   as  a  f unc t ion   of  the  r o t a t i o n   in  t r a i n   of  a  gun 

and  to  i n t e r c e p t   and  o r i e n t   each  assembly  of  c a r r i e r  



and  r e s p e c t i v e   round,  by  r o t a t i o n   of  i t s   r e s p e c t i v e  

pivot  means,  to  an  o r i e n t a t i o n   in  t r a i n   which  is  d e t e r m i n e d  

by  the  o r i e n t a t i o n   in  t r a i n   of  the  gun.  

BRIEF  DESCRIPTION  OF  THE  DRAWING 

These  and  o ther   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s  

of  th i s   i nven t ion   will  be  apparen t   from  the  f o l l o w i n g  

s p e c i f i c a t i o n   t h e r e o f   taken  in  c o n j u n c t i o n   with  t h e  

accompanying  drawing  in  wh ich :  

FIG.  1  is  a  d iagrammatic   showing  of  a  gun  t u r r e t  

system  embodying  th i s   i n v e n t i o n ;  

FIG.  2  is  a  p e r s p e c t i v e   view  of  a  c a r r i e r   a s s e m b l y  

for  a  round  of  ammunition  p e r m i t t i n g   u n r e s t r i c t e d  

swivel ing  between  immediately  a d j a c e n t   c a r r i e r   a s s e m b l i e s ;  

FIG.  3  is  a  p e r s p e c t i v e   view  of  the  c a r r i e r   a s s e m b l y  

of  FIG.  2  in  a  d i sassembled   s t a t e ;  

FIG.  4  is  a  p e r s p e c t i v e   view  of  a  t r a i n   of  t h e  

c a r r i e r   a s sembl ie s   of  FIG.  2  with  r e s p e c t i v e   rounds  o f  

ammunition,  showing  u n r e s t r i c t e d   swive l ing   about  t h e  

l o n g i t u d i n a l   axis  of  the  t r a i n ;  

FIG.  5  is  a  side  view  in  e l e v a t i o n   of  a  f i r s t  

embodiment  of  the  rounds  o r i e n t a t i o n   mechanism  t h r o u g h  

which  the  t r a i n   of  c a r r i e r   a s sembl ie s   of  FIG.  4  p a s s e s  

from  the  s t a t i o n a r y   supply  to  the  r o t a t i n g - i n - t r a i n  

gun;  



FIG.  6  is  a  f ron t   view  in  e l e v a t i o n   of  the  a s sembly  

of  FIG.  5;  

FIG.  7  is  a  p e r s p e c t i v e   view  of  the  o r i e n t a t i o n  

cam; 

FIG.  8  is  a  side  view  in  e l e v a t i o n   of  a  s econd  

embodiment  of  the  rounds  o r i e n t a t i o n   mechanism  t h r o u g h  

which  the  t r a i n   of  c a r r i e r   a s sembl ie s   of  FIG.  4  p a s s e s  

from  the  s t a t i o n a r y   supply  to  the  r o t a t i n g - i n - t r a i n  

gun;  

FIG.  9  is  a  f ron t   view  in  e l e v a t i o n   of  the  a s sembly  

of  FIG.  8;  and 

FIGS.  10  through  17  are  bottom  views  in  c r o s s -  

sec t ion   through  the  assembly  of  FIG  9  taken  along  t h e  

planes  X-X  th rough  XVII-XVII  r e s p e c t i v e l y .  

DESCRIPTION  OF  THE  INVENTION 

As  seen  in  FIG.  1,  the  gun  t u r r e t   system  i n c l u d e s  

a  gun  t u r r e t   10  having  a  gun  12  which  is  u n r e s t r i c t e d  

in  i t s   r o t a t i o n   in  t r a i n   or  azimuth  with  r e spec t   to  a 

s t a t i o n a r y   deck  14.  The  t u r r e t ,   for  example,  may  be  o f  

the  type  shown  in  U.S.  3 ,766,826  i ssued  to  H.  M.  A. 

Salomonsson on  October  23,  1973,  or  U.S.  3 , 9 9 5 , 5 0 9  

issued  to  L.  F.  Backus  et  al  on  December  7,  1976. 



Rounds  of  ammunition  are  provided  to  the  gun  from  an 

ammunition  handl ing  system  16  which  is  s t a t i o n a r y   w i t h  

r e spec t   to  the  deck.  The  handling  system  may  be 

g e n e r a l l y   of  the  type  shown  in  U.S.  4 ,004 ,490   issued  t o  

J.  Dix  et  al  on  January   25,  1977,  but  wi thout   a  r e t u r n  

of  f i r ed   cases  to  the  s to rage   drum,  or  U.S.  3 , 7 8 8 , 1 8 9  

issued  to  H.  G.  Sach leben ,   Sr . ,   et  al.   on  January  29 ,  

1974.  In  the  system  s p e c i f i c a l l y   shown  in  FIG.  1,  t h e  

supply  16  is  of  the  type  wherein  a  l inked  be l t   o f  

ammunition  is  hung  in  f es toons   from  suppor t   e l e m e n t s ,  

as  shown,  for  example,  in  U.S.  2,573,774  issued  to  R. 

N.  Sandberg  on  November  6,  1951,  or  U.S.  2 , 710 ,561  

issued  to  A.  A.  Dowd  on  June  14,  1955,  or  the  H. 

C.  Foshag  designed  system  used  with  the  20mm  towed 

vulcan  a i r   defense  system.  The  rounds  of  ammunit ion 

t ravel   from  the  supply  to  the  gun  in  a  t r a i n   18  o f  

i n t e r c o n n e c t e d   c a r r i e r s   20.  The  t r a in   18  passes  t h r o u g h  

a  lower  chute  22  from  the  supply  to  a  rounds  o r i e n t a t i o n  

mechanism  24  and  the re f rom  through  a  boos te r   25  and  an 

upper  chute  26  to  the  feeder   28  of  the  gun  12. 

As  seen  in  FIGS.  2,  3,  and  4,  the  c a r r i e r s   are  a 

modified  form  of  a  conven t iona l   link  30  such  as  t h e  

XM28AS-78D006-002.  Each  l ink  comprises  a  f i r s t   e l e m e n t  



32  having  a  yoke  shape  with  a  c e n t r a l   por t ion   34  and 

two  d i s t a l   p o r t i o n s   36  and  38  adapted  to  snap  onto  t h e  

c a r t r i d g e   case  of  the  round.  The  l ink  also  c o m p r i s e s  

an  e lement   40,  adapted  to  snap  onto  the  case  between 

the  p o r t i o n s   36  and  38  of  the  next  succeeding  l ink ,   and 

having  two  b iased  apar t   bent  f i n g e r s   42  and  44  which 

are  adapted  to  pass  through  a  hole  46  in  the  c e n t r a l  

p o r t i o n   34.  A  c l ip   47  having  a  "U"  shaped  a p e r t u r e  

t h e r e i n   is  adapted  to  engage  the  bent  f i n g e r s   to  i n t e r l o c k  

the  two  e lements   32  and  40.  The  hole  46  may  be  made 

s u b s t a n t i a l l y   e l l i p t i c a l   and  the  f i n g e r s   s u b s t a n t i a l l y  

f l a t   to  normal ly   a l ign   the  two  elements   in  p a r a l l e l ,  

yet  permit   fu l l   360°  r o t a t i o n   about  a  d iameter   t h r o u g h  

the  c a r t r i d g e   case,   between  the  two  elements  via  t h e  

r o t a t i o n   of  the  f i nge r s   wi th in   the  hole.   This  d i a m e t e r  

of  the  case  should  p r e f e r a b l y   pass  through  the  c e n t r o i d  

of  the  assembly  of  round  and  c l ipped   thereon  to  l i n k  

e l emen t s .   The  l ink  may  inc lude   a  spec ia l   o r i e n t i n g  

e lement ,   such  as  a  b e n t - i n   element  48  to  engage  an 

annu l a r   groove  50  in  the  case  52  of  the  round  54.  The 

l ink   may  also  inc lude   guide  f e e t   56  and  58  adapted  t o  

r ide   in  guide  channels   in  the  chutes  22  and  26.  



As  seen  in  FIGS.  5,  6  and  7,  the  f i r s t   embodiment  

of  the  rounds  o r i e n t a t i o n   mechanism  24  comprises  a 

p l a t e   60  which  has  f ixed  t h e r e t o   a  hollow  c y l i n d e r   62 

which  is  coaxial   with  the  axis  of  r o t a t i o n   64  of  t h e  

t u r r e t   in  az imuth,   and  is  coupled  to  the  t u r r e t   t o  

r o t a t e   t h e r e w i t h .   The  p l a t e   has  a  cu tout   66  t h e r e i n  

adapted  to  pass  a  c a r r i e r   assembly  and  a  r e s p e c t i v e  

round  of  ammunition  in  a  p rede te rmined   o r i e n t a t i o n   t o  

the  axis  of  r o t a t i o n   64.  The  c y l i n d e r   52  is  :ut  at  i t s  

d i s t a l   end  along  a  s u b s t a n t i a l l y   diagonal  p lane,   t o  

form  a  symmet r i ca l ,   s i ng l e   nose  cam  su r face   68.  The 

nose  of  the  cam,  the  axis  of  r o t a t i o n   64,  and  t h e  

l o n g i t u d i n a l   axis  of  the  round  of  ammunition  as  i t  

passes  through  the  cutout   66  all  l ie   in  a  common  p l a n e .  

The  cam  su r face   68  is  symmetrical   with  respec t   to  t h i s  

common  p l a n e .  

A  r o l l e r   80  is  j o u r n a l e d   for  r o t a t i o n   at  the  end 

of  a  l ever   arm  82  which  is  med ia te ly   mounted  to  t h e  

c y l i n d e r   62  by  a  pivot  83  passing  through  an  o v e r s i z e  

hole  in  the  arm.  A  spr ing   84  b iases   the  arm  downwardly 

a g a i n s t   the  p ivo t .   The  o ther   end  of  the  arm  82  has  a 

pocket  cam  su r face   85  which  is  engaged  by  an  e c c e n t r i c  

cam  86  f ixed  on  a  sha f t   88  which  is  driven  by  s u i t a b l e  



s h a f t i n g   from  the  t u r r e t .   As  the  shaf t   88  t u r n s ,   t h e  

l e v e r   with  the  r o l l e r   d i t h e r s   to  and  fro  a  few  d e g r e e s .  

The  r o l l e r   80  serves   as  the  actual  nose  of  the  cam 

s u r f a c e   68,  and  the  high  point   of  th i s   ac tual   nose  i s  

in  con t inua l   movement  with  respec t   to  the  remainder   o f  

the  cam  s u r f a c e .   The  purpose  of  th is   moving  nose  is  t o  

p r ec lude   a  round  of  ammunition,  as  i t   passes  t h r o u g h  

the  rounds  o r i e n t a t i o n   mechanism,  from  being  p e r f e c t l y  

a l i gned   with  the  plane  of  symmetry,  but  180°  out  o f  

a l ignment   with  the  cu tout   66,  and  hanging  up  on  t h e  

nose.  The  ins ide   d iamete r   of  the  c y l i n d e r   62  is  made 

small  enough  t h a t   the  nose  engages  the  side  of  t h e  

p r o j e c t i l e   of  the  round,  yet  large  enough  t h a t   the  b a s e  

of  the  c a r t r i d g e   case  c l e a r s   the  inner  wall  of  t h e  

c y l i n d e r .   O p t i o n a l l y ,   an  add i t i ona l   pa i r   of  e l e m e n t s  

90  may  be  f ixed  w i th in   the  cy l inde r   to  provide  r e s p e c t i v e  

cam  su r f aces   92  each  adapted  to  engage  the  base,   i . e . ,  

the  e x t r a c t o r   d i sk ,   of  a  c a r t r i d g e   case.   In  o p e r a t i o n ,  

as  each  round  of  ammunition  is  c a r r i e d   along  into  t h e  

rounds  o r i e n t a t i o n   mechanism,  i t s   p r o j e c t i l e   wil l   a b u t  

the  cam  su r f ace   68  and  the  round  and  i t s   a s s o c i a t e d  

c a r r i e r   assembly  wil l   be  p r o g r e s s i v e l y   swiveled  a b o u t  

i t s   r e s p e c t i v e   p ivo t s   with  the  next  succeeding  and  n e x t  



preceding  c a r r i e r   a s s e m b l i e s .   As  the  round  a p p r o a c h e s  

a l ignment   with  the  cu tou t   66,  i t s   e x t r a c t o r   disk  w i l l  

engage  one  or  the  o ther   of  the  cam  s u r f a c e s   92  and  be 

guided  t he reby .   A l t e r n a t i v e l y ,   the  e lements   90  may  be 

omi t ted ,   and  the  cu tout   66  may  be  provided  with  a 

downwardly  ex tending   bel lmouth  94  to  guide  the  b a s e  

por t ion   of  the  round  into  the  cu tout   66.  

As  the  round  and  i ts   c a r r i e r   assembly  pass  t h r o u g h  

the  cu tout   66  they  en te r   the  boos te r   25  and  then  t h e  

upper  chute  26  which  leads  to  the  loader   28  of  the  gun 

12.  The  boos te r   25  has  a  sp rocke t   91  which  a s s i s t s   i n  

the  pu l l i ng   of  the  t r a i n   of  rounds  up  through  t h e  

rounds  o r i e n t a t i o n   mechanism  and  t h i rd   d e l i v e r y   i n t o  

the  l oade r .   The  loader   has  an  in - feed   sp rocke t   which 

pul ls   the  t r a i n   of  rounds  into  an  e x t r a c t i o n   mechanism 

to  remove  each  round  in  sequence  from  i ts   c a r r i e r  

assembly.   Each  s t r i p p e d   round  is  then  fed  into  t h e  

gun.  The  e x t r a c t i o n   mechanism  may,  for  example,  be  o f  

the  type  shown  in  U.S.  3 ,333,506  issued  to  R.  W.  Henshaw 

et  al  on  August  1,  1967.  

While  the  embodiment  here  shown  has  had  the  rounds  

o r i e n t a t i o n   mechanism  ac t ing   d i r e c t l y   upon  the  p r o j e c t i l e  

as  i t   is  c a r r i e d   by  i ts   c a r r i e r ,   it  will  be  a p p r e c i a t e d  

tha t   the  mechanism  can  be  made  to  act  upon  the  c a r r i e r ,  

for  example,  if  the  c a r r i e r   were  made  longer  than  t h e  

round  of  ammuni t ion .  



As  seen  in  FIGS.  8  through  17,  the  second  embodiment 

of  the  rounds  o r i e n t a t i o n   mechanism  100  comprises   a 

p l a t e   102  which  has  f ixed  t h e r e t o   a  hollow  c y l i n d e r   104 

which  is  coaxia l   with  the  axis  of  r o t a t i o n   64  of  t h e  

t u r r e t   in  az imuth ,   and  is  coupled  to  the  t u r r e t   t o  

r o t a t e   t h e r e w i t h .   The  p l a t e   102  has  a  cu tou t   106 

( s i m i l a r   to  cu tout   66)  t h e r e i n   adapted  to  pass  a  c a r r i e r  

assembly  and  a  r e s p e c t i v e   round  of  ammunition  in  a  

p r e d e t e r m i n e d   o r i e n t a t i o n   to  the  axis  of  r o t a t i o n   64 .  

The  c y l i n d e r   104  is  cut  at  i ts  d i s t a l   end  along  two ,  

s u b s t a n t i a l l y   d i a g o n a l ,   mutual ly   i n t e r s e c t i n g   p l a n e s ,  

to  form  two,  symmet r i ca l ,   s i n g l e   nose  cam  s u r f a c e s   108 

and  110.  The  two  noses,   the  axis  of  r o t a t i o n   64,  and 

the  l o n g i t u d i n a l   axis  of  the  round  of  ammunition  as  i t  

passes   through  the  cu tout   106  all  l ie   in  a  common  p l a n e  

124.  Each  of  the  cam  su r faces   108  and  110  is  symmet r i ca l  

with  r e s p e c t   to  th i s   common  plane  124.  A  d i t h e r i n g  

r o l l e r   assembly  112  and  114  is  r e s p e c t i v e l y   mounted  on 

each  nose,  as  de sc r i bed   with  r e spec t   to  the  f i r s t  

embodiment,  to  p rec lude   a  round  of  ammunition  from 

hanging  up  on  the  n o s e .  

As  each  round  is  pul led   up  into  the  o r i e n t a t i o n  

mechanism,  i t s   p r o j e c t i l e   will  engage  e i t h e r   the  cam 

s u r f a c e   108  or  the  cam  sur face   110,  and  the  round  w i l l  



be  d e f l e c t e d   up  to  90°  into  a l ignment   with  the  c u t o u t  

106  in  the  p la te   102.  However,  as  i t   passes  t h r o u g h  

the  cu tou t   106,  the  round  will  be  e i t h e r   a l igned   w i t h  

the  chute  26  leading  to  the  f eede r   of  the  gun  or  180° 

out  of  a l ignment   with  the  chute  26.  A  second  s t a g e  

o r i e n t a t i o n   mechanism  is  f ixed  to  and  between  the  p l a t e  

102  and  the  chute  26.  This  mechanism  comprises  an 

ou te r   tube  120  which  is  an  e x t e n s i o n   of  the  tube  104 ,  

coaxia l   with  the  axis  64,  whose  i n t e r i o r   wall  j u s t  

c l e a r s   the  base  of  the  round,  and  an  i n t e r i o r   tube  1 2 2 ,  

a lso  coaxia l   with  the  axis  64.  More  than  the  f r o n t  

po r t ion   of  the  outer   tube  120  is  omit ted  along  a  p l a n e  

which  is  p a r a l l e l   to  the  plane  124  which  passes  t h r o u g h  

the  c e n t e r l i n e   of  the  cutout   106.  The  round  116  i s  

shown  a l igned   with  the  cu tout   106.  The  round  118  i s  

shown  180°  out  of  a l ignment   with  the  cutout   106.  The 

d i s t a l   margins  of  the  outer   tube  120  are  bent  to  p r o v i d e  

two  guide  su r f aces   126  and  128,  e i t h e r   of  which  w i l l  

bear  on  the  p r o j e c t i l e   of  a  round  which  is  e i t h e r  

a l igned   or  180°  misa l igned   with  the  cu tout   106.  The 

inner   tube  122  has  two  h e l i c a l   s l o t s   130  and  132  t h e r e i n .  

The  s l o t   130  is  adapted  to  c l e a r   the  d iameter   of  t h e  

p r o j e c t i l e   of  a  round.  The  s l o t   132  is  adapted  t o  

c l e a r   the  d iameter   of  the  case  of  a  round.  The  i n n e r  



tube  122  has  a  p l u r a l i t y   of  guides  f ixed  to  i t s   edges  

which  bound  these   h e l i c a l   s l o t s .   Guides  134,  135,  136 

and  138  are  adpated  to  engage  the  f ee t   56  or  58  of  a  

c a r r i e r   30,  guides   140  and  141  are  adapted  to  bear  on 

the  p r o j e c t i l e ,   and  guides  142  and  143  are  adapted  t o  

bear  on  the  case,   all  to  guide  a  m i sa l igned   round 

through  the  h e l i c a l   s l o t s ,   as  i t   is  pul led   upwardly  

through  the  o r i e n t a t i o n   mechanism,  into  the  upper  c h u t e  

26.  (No  b o o s t e r   has  been  shown  between  the  o r i e n t a t i o n  

mechanism  and  the  upper  chute ,   but  a  boos t e r   may  be 

provided  as  shown  in  FIG.  6).  As  shown  in  FIGS.  10 

through  17,  a  round  118  which  is  180°  m i s a l i g n e d ,   i s  

p r o g r e s s i v e l y   r o t a t e d ,   as  i t   is  pu l led   upwardly,  i n t o  

a l ignment   with  upper  chute  26.  The  upper  chute  26  i s  

a l igned  with  the  cu tout   106.  A  round  116  which  i s  

a l igned   with  the  cu tou t   106  is  pu l l ed   up  wi thout   r o t a t i o n  

between  the  guides  128  and  140.  



1.  An  armament  system  c o m p r i s i n g :  

a  t r a i n   of  rounds  c a r r i e r s   adapted  to  come 

from  a  s t a t i o n a r y   supply,   each  c a r r i e r   coupled  to  t h e  

next  a d j a c e n t   c a r r i e r   by  a  p ivot   means  capable   o f  

u n r e s t r i c t e d   r o t a t i o n ,   and  each  c a r r i e r   c a r r y i n g   a 

r e s p e c t i v e   round  of  ammunit ion;   and 

an  o r i e n t a t i o n   means,  adapted  to  r o t a t e   i n  

t r a i n   as  a  func t ion   of  the  r o t a t i o n   in  t r a i n   of  a  gun 

and  to  i n t e r c e p t   and  o r i e n t   each  assembly  of  c a r r i e r  

and  r e s p e c t i v e   round  by  r o t a t i o n   of  i ts   r e s p e c t i v e  

p ivot   means  to  an  o r i e n t a t i o n   in  t r a i n   which  is  d e t e r m i n e d  

by  the  o r i e n t a t i o n   in  t r a i n   of  the  gun. 

2.  An  armament  system  c o m p r i s i n g :  

a  gun  adapted  to  r o t a t e   in  t r a i n ;  

means  which  is  s t a t i o n a r y   in  t r a i n   for  s u p p l y i n g  

ammunition;  and 

o r i e n t a t i o n   means,  d i sposed   between  said  gun 

and  said  ammunition  supply  means,  and  adapted  to  r o t a t e  

in  t r a i n   as  a  func t ion   of  the  r o t a t i o n   in  t r a i n   of  s a i d  

gun ;  



[Claim  2  c o n t i n u e d )  

a  t r a i n   of  rounds  c a r r i e r s   passing  from  s a i d  

supply  means,  through  said  o r i e n t a t i o n   means,  to  s a i d  

g u n ,  

each  c a r r i e r   coupled  to  the  next  a d j a c e n t  

c a r r i e r   by  a  pivot   means  capable   of  u n r e s t r i c t e d   r o t a t i o n ,  

and  each  c a r r i e r   ca r ry ing   a  r e s p e c t i v e   round  of  ammun i t i on ;  

said  o r i e n t a t i o n   means  i n t e r c e p t i n g   and 

o r i e n t i n g   each  assembly  of  c a r r i e r   and  r e s p e c t i v e   round  

by  r o t a t i o n   of  i t s   r e s p e c t i v e   p ivot   means  to  an  o r i e n t a t i o n  

in  t r a i n   which  is  determined  by  the  o r i e n t a t i o n   i n  

t r a i n   of  said  gun.  

3.  A  system  according   to  claim  2  w h e r e i n :  

said  gun  r o t a t e s   in  t r a i n   about  an  ax i s ;   and 

said  o r i e n t a t i o n   means  i n c l u d e s :  

support   means  d i sposed   for  r o t a t i o n  

about  said  axis  and  having  a  f i r s t   cu tout   t h e r e i n   f o r  

pass ing   t h e r e t h r o u g h   a  c a r r i e r   with  a  r e s p e c t i v e   round  

of  ammun i t i on ,  



(Claim  3  c o n t i n u e d )  

a  hollow  c y l i n d e r   f ixed  to  said  s u p p o r t  

means  and  coax ia l   with  said  ax i s ,   and  having  a  d i s t a l  

end  po r t ion   cut  along  two,  s u b s t a n t i a l l y   d i a g o n a l ,  

mutua l ly   i n t e r s e c t i n g   p lanes   to  form  two,  s y m m e t r i c a l ,  

s i ng l e   nose  cam  s u r f a c e s ,   each  having  a  r e s p e c t i v e   h i g h  

p o r t i o n   which  is  90°  out  of  phase  with  said  c u t o u t ,   and 

also  two  low  p o r t i o n s ,   one  of  which  is  in  phase  and  one 

of  which  is  180°  out  of  phase  with  said  c u t o u t ,   w h e r e b y  

one  or  the  o the r   of  sa id   cam  su r faces   i n t e r c e p t s   t h e  

p r o j e c t i l e   of  each  round  as  it   is  passed  through  s a i d  

o r i e n t a t i o n   means,  except   a  round  which  is  e i t h e r   i n  

phase  or  180°  out  of  phase  with  said  c u t o u t ,   and  cams 

said  i n t e r c e p t e d   round  and  i ts   r e s p e c t i v e   c a r r i e r   a b o u t  

i t s   r e s p e c t i v e   p ivot   means  into  an  o r i e n t a t i o n   w h e r e a t  

they  are  e i t h e r   in  phase  or  180°  out  of  phase  with  s a i d  

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

4.  A  system  accord ing   to  claim  3  f u r t h e r   i n c l u d i n g :  

a d d i t i o n a l   cam  means  coupled  between  s a i d  

hollow  c y l i n d e r   and  said  f i r s t   cutout   for  r e c e i v i n g  

from  said  c y l i n d e r   rounds  which  are  e i t h e r   in  phase  o r  

180°  out  of  phase  with  said  f i r s t   cutout   and  for  p a s s i n g  

an  in -phase   round  to  said  cu tout   without   changing  i t s  



(Claim  4  c o n t i n u e d )  

o r i e n t a t i o n   and  for  camming  an  o u t - o f - p h a s e   round  and 

i t s   r e s p e c t i v e   c a r r i e r   about  i t s   r e s p e c t i v e   p ivot   means 

in to   phase  with  sa id   f i r s t   c u t o u t .  

5.  A  system  accord ing   to  claim  4  w h e r e i n :  

said  a d d i t i o n a l   cam  means  comprises   an  a d d i t i o n a l  

hol low,   c y l i n d e r   h a v i n g :  

a  f i r s t   guide  su r face   t h e r e i n   for  e n g a g i n g  

the  c a r r i e r   of  an  i n -phase   round,  and 

a  second  guide  su r f ace   t h e r e i n   f o r  

engaging  the  c a r r i e r   of  an  o u t - o f - p h a s e   r o u n d .  

6.  A  system  accord ing   to  claim  2  w h e r e i n :  

said  gun  and  said  o r i e n t a t i o n   means  r o t a t e   i n  

t r a i n   about  a  common  axis  of  r o t a t i o n ;   and 

said  o r i e n t a t i o n   means  i n c l u d e s  a   nose  cam 

with  a  high  p o r t i o n   of  said  nose  cam  which  i n c l u d e s :  

a  mobile  sur face   which  is  in  c o n t i n u a l  

o s c i l l a t i o n   through  a  plane  of  symmetry  which  i n c l u d e s  

said  axis  of  r o t a t i o n   and  which  d iv ides   said  s i n g l e  

nose  cam  su r f ace   into  two  symmetrical  p o r t i o n s   whereby 

said  high  po r t i on   c o n t i n u a l l y   s h i f t s   from  one  side  t o  

the  o the r   into  and  out  of  symmetry.  



7.  An  armament  system  c o m p r i s i n g :  

a  gun  adapted  to  r o t a t e   in  t r a i n   about  an  

a x i s ,  

means  which  is  s t a t i o n a r y   in  t r a i n   for  s u p p l y i n g  

a m m u n i t i o n ;  

o r i e n t a t i o n   means,  d isposed  between  said  gun 

and  said  ammunition  supply  means,  and  adapted  to  r o t a t e  

in  t r a i n   as  a  f u n c t i o n   of  the  r o t a t i o n   in  t r a i n   of  s a i d  

gun;  

a  t r a i n   of  rounds  c a r r i e r s   pass ing   from  s a i d  

supply  means,  through  said  o r i e n t a t i o n   means,  to  s a i d  

gun ,  

each  c a r r i e r   coupled  to  the  next  a d j a c e n t  

c a r r i e r   by  a  pivot   means  capable  of  u n r e s t r i c t e d   r o t a t i o n ,  

and  each  c a r r i e r   c a r ry ing   a  r e s p e c t i v e   round  of  ammuni t ion ;  

said  o r i e n t a t i o n   means  i n t e r c e p t i n g   and 

o r i e n t i n g   each  assembly  of  c a r r i e r   and  r e s p e c t i v e   round 

by  r o t a t i o n   of  i ts   r e s p e c t i v e   pivot  means  to  an  o r i e n t a t i o n  

in  t r a i n   which  is  determined  by  the  o r i e n t a t i o n   i n  

t r a i n   of  said  gun ;  



( C l a i m  7   c o n t i n u e d )  

said  o r i e n t a t i o n   means  i n c l u d i n g :  

suppor t   means  d isposed   for  r o t a t i o n  

about   sa id   axis  and  having  a  cu tou t   t h e r e i n   for  p a s s i n g  

t h e r e t h r o u g h   a  c a r r i e r   with  a  r e s p e c t i v e   round  o f  

a m m u n i t i o n ,  

a  hollow  c y l i n d e r   f ixed  to  said  s u p p o r t  

means  and  coaxia l   with  said  ax i s ,   and  having  a  d i s t a l  

end  p o r t i o n   cut  along  a  s u b s t a n t i a l l y   diagonal   plane  t o  

form  a  symmet r i ca l ,   s i n g l e   nose  cam  su r face   having  a  

high  p o r t i o n   which  is  180°  out  of  phase  with  s a i d  

cu tou t   and  a  low  po r t i on   which  is  in  phase  with  s a i d  

c u t o u t ,   whereby  said  cam  su r face   i n t e r c e p t s   the  p r o j e c t i l e  

of  each  round  as  i t   is  passed  through  said  o r i e n t a t i o n  

means,  except   a  round  which  is  in  phase  with  s a i d  

c u t o u t ,   and  cams  said  i n t e r c e p t e d   round  and  i t s   r e s p e c t i v e  

c a r r i e r   about  i ts   r e s p e c t i v e   pivot   means  into  an 

o r i e n t a t i o n   whereat   they  are  in  phase  with  said  c u t o u t .  

8.  A  system  according   to  claim  7  w h e r e i n :  

said  o r i e n t a t i o n   means  f u r t h e r   i n c l u d e s :  

a  pa i r   of  symmetrical  a d d i t i o n a l   cam 

s u r f a c e s   d isposed  wi th in   said  c y l i n d e r ,   each  having  a 

high  p o r t i o n   which  is  out  of  phase  with  said  cu tou t   and 



(Claim  8  c o n t i n u e d )  

a  low  po r t i on   which  is  in  phase  with  said  c u t o u t ,   whereby  

one  of  said  pai r   of  a d d i t i o n a l   cam  s u r f a c e s   i n t e r c e p t s  

the  base  of  each  round  as  it   is  passed  through  s a i d  

o r i e n t a t i o n   means,  except   a  round  which  is  in  p h a s e  

with  said  c u t o u t ,   and  cams,  in  c o n j u n c t i o n   with  s a i d  

nose  cam  su r f ace ,   said  i n t e r c e p t e d   round  and  i t s  

r e s p e c t i v e   c a r r i e r   about  i ts   r e s p e c t i v e   pivot   means  i n t o  

an  o r i e n t a t i o n   whereat   they  are  in  phase  with  said  c u t o u t .  

9.  A  system  acco rd ing   to  claim  7  w h e r e i n :  

said  high  p o r t i o n   of  said  nose  cam  i n c l u d e s  

a  mobile  su r face   which  is  in  c o n t i n u a l  

o s c i l l a t i o n   through  a  plane  of  symmetry  which  i n c l u d e s  

said  axis  of  r o t a t i o n   and  which  d iv ides   said  s i n g l e  

nose  cam  sur face   with  two  symmetr ical   p o r t i o n s   whereby  

said  high  por t ion   c o n t i n u a l l y   s h i f t s   from  one  side  t o  

the  o ther   into  and  out  of  symmetry.  

10.  A  system  accord ing   to  claim  6  or  9  w h e r e i n :  

said  mobile  su r f ace   is  provided  by  a  r o l l e r  

j o u r n a l e d   on  an  end  of  a  l ever   which  is  mounted  by  a 

p ivo t   to  said  hollow  c y l i n d e r   and  which  l eve r   i s  

o s c i l l a t e d   about  said  p i v o t .  

11.  A  system  accord ing   to  c l a i m  1 0  w h e r e i n :  

said  r o l l e r   is  shock  mounted  with  r e spec t   t o  

said  p i v o t .  



12.  A  l ink   for   use  in  a  t r a i n   of  l inked   rounds  o f  

ammunition  c o m p r i s i n g :  

a  f i r s t   e lement   having  a  yoke  shape  with  a 

c e n t r a l   p o r t i o n   and  two  spaced  apar t   d i s t a l   p o r t i o n s  

adapted  to  snap  onto  the  c a r t r i d g e   case  of  a  r o u n d ;  

a  second  element   adapted  to  snap  onto  t h e  

c a r t r i d g e   case  of  a  round  between  the  two  d i s t a l   p o r t i o n s  

of  the  next  succeed ing   l i n k ;  

pivot   means  se rv ing   to  i n t e r l o c k   said  f i r s t  

element  to  said  second  element  while  p e r m i t t i n g   s a i d  

f i r s t   e lement  to  r o t a t e   wi thout   r e s t r i c t i o n   about  an 

axis  def ined   by  said  p ivo t   means,  said  axis   of  r o t a t i o n  

being  coaxia l   with  a  d iameter   of  the  c a r t r i d g e   c a s e .  

13.  A  l ink  acco rd ing   to  claim  12  w h e r e i n :  

said  p ivo t   means  c o m p r i s e s :  

sa id   con t ro l   po r t i on   having  a  l ink   h o l e  

t h e r e i n ,  

said  second  element  having  two  b i a s e d  

apar t   bent  f i n g e r s   pass ing   through  said  f i r s t   h o l e ,  

a  c l i p   having  a  second  hold  t h e r e i n   and 

c a p t u r i n g   the  d i s t a l   ends  of  said  f i n g e r s   a f t e r   t h e y  

have  passed  through  said  f i r s t   h o l e .  
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