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@)  Machine  gun. 

@  This  invention  provides  the  provision  of  a  machine  gun 
having  a  pair  of  gun  barrels  fixed  to  the  receiver  with  a  pair  of 
operating  mechanisms  driven  by  a  rocking  lever  and  each  oper- 
ating  mechanism  including  a  reciprocating  slider  which  drives 
a  reciprocating  gun  bolt  assembly  and  a  forward  stripper  which 
also  serves  to  lock  the  gun  bolt  assembly. 
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MACHINE  GUN 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invent ion 

This  invention  re la tes   to  machine  guns  having  two  gun 
barrels   and  a  linkage  which  a l t e r n a t i v e l y   drives  each  breech 

bolt  via  a  cam  operated  a c c e l e r a t o r .  

2.  Description  of  the  Prior  Art  

Two  barreled  machine  guns  having  the  recoil  of  the  

exploded  charge  in  one  barrel  loading  and  locking  the  charge 
in  the  other  barrel  have  been  shown  in  the  following  U.S. 

patents  : 

390,114,  issued  Sept.  29,  1^88,  to  B.  Burton; 

623,003,  issued  April  11,  1899,  to  F.M.  Garland; 

636,974,  issued  Nov.  14,  1899,  to  F.M.  Garland; 

1,332,060,  issued  Feb.  24,  1920,  to  L.  P a e i l l i ;  

1,351,017,  issued  Aug.  31,  1920,  to  C.C.  Blackmore; 

1,477,115,  issued  Dec.  11,  1923*  to  C.  Gast;  

1,856,022,  issued  April  26,  1932,  to  L.V.S.  Blacker;  and 

2,972,286,  issued  Feb.  21,  1961,  to  F.  R.  Marquardt.  
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SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  this  invention  to  provide  a 

l ightweight ,   high  rate  of  f i re ,   gun  mechanism  for  a  tvo 

barrel  gun  which  can  be  driven  either  by  an  external  drive  o r  

a  gun  gas  d r i v e .  

Another  object  is  to  provide  a^bolt,   bolt  acce lera tor   and 

locking  mechanism  for  a  two  barrel  gun  having  a  rocking  l e v e r  

to  synchronize  the  sets  of  mechanisms. 

Yet  another  object  is  to  provide  a  mechanism  for  a  two 

barrel  gun  wherein  a  l inear  motion  input  from  the  e x t e r n a l  

drive  imparts  an  o s c i l l a t o r y   motion  to  the  rocking  l e v e r .  

A  feature  of  this  invention  is  the  provision  of  a  machine 

gun  having  a  pair  of  gun  barrels  fixed  to  the  receiver  with  a 

pair  of  operating  mechanisms  driven  by  a  rocking  lever  and 

each  operating  mechanism  including  a  reciprocat ing  s l i d e r  

which  drives  a  reciprocat ing  gun  bolt  assembly  and  a  forward 

s t r ipper   which  also  serves  to  lock  the  gun  bolt  assembly. 
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BRIEF  DESCRIPTION  OF  THE  DRAWING 

These  and  other  objects ,   features  and  advantages  of  t he  

invention  will  become  apparent  from  the  following  s p e c i f i -  

cation  thereof  taken  in  conjunction  with  the  accompanying 

drawing  in  which: 

FIG.  1  is  a  perspective  view  of  a  gun  embodying  t h i s  

inven t ion ;  

FIG.  2  is  a  detai l   of  FIG.  1  showing  the  breech  and 

receiver  assembly; 

FIG.  3  is  a  detai l   of  FIG.  2  showing  the  feeder  

mechanism; 

FIG.  3A  is  a  detai l   of  FIG.  3  in  c ross -sec t ion   along  a 

v e r t i c a l ,   longi tudinal   plane  showing  the  feeder  s h a f t s .  

FIG.  4  is  a  deta i l   of  FIG.  2  showing  the  opera t ing  

l i nkages ;  

FIG.  5  is  a  side  view  in  elevation  of  the  le f t   hand 

s l ider ,   the  le f t   hand  aft  s t r ipper   and  the  lef t   hand  forward 

s t r i p p e r ;  

FIG.  6  is  a  detai l   of  FIG.  2  showing  the  gun  bolts  and 

their   l i n k a g e s ;  

FIG.  6A  is  a  detai l   of  FIG.  6  snowing  various  guide 

surfaces  on  the  breech  housing; 

FIG.  7  is  a  detai l   of  FIG.  6  showing  the  quick  r e l e a s e  

connection  between  the  gun  bolt  rod  and  the  accelera tor   rod; 

FIG.  8  is  a  detai l   side  view  in  elevation  of  the  bo l t  
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head  with  the  firing  pin  in  its  qooked  d i s p o s i t i o n ;  

FIG.  9  is  a  view  similar  to  FIG.  8  but  with  the  f i r i n g  

pin  in  its  fired  d i s p o s i t i o n ;  

FIG.  10  is  a  detai l   perspective  view  showing  t he  

in te rac t ion   of  the  s t r ippers   with  the  belt  of  l inked  

ammunition,  here  showing  the  le f t   hand  s t r ippers   about  t o  

s t r i p   a  round  for  the  le f t   hand  gun  barrel  while  the  l e f t  

hand  gun  bolt  holds  an  extracted  cartr idge  case ;  

FIG.  11  is  a  detai l   perspective  view  showing  the  l e f t  

hand  gun  bolt  locked  by  the  lef t   hand  forward  s t r ipper   as  i t  

holds  a  round  in  the  chamber  while  the  extracted  c a r t r i d g e  

case  has  been  e j e c t e d ;  

FIG.  12  is  a  perspective  view  of  the  lef t   hand,  c e n t e r ,  

and  right  hand  guide  for  the  rounds  as  disposed  in  the  breech 

housing  as  shown  in  FIG.  2; 

FIG.  12A  is  a  deta i l   c ross-sec t ion   of  the  center  guide  o f  

FIG.  12; 

FIGS.  13  and  14  are  top  and  side  elevation  views 

respec t ive ly   of  the  l e f t   hand  and  center  guides,  the  l e f t  

hand  aft  and  forward  s t r i p p e r s ,   and  the  lef t   hand  gun  b o l t  

cooperating  with  a  round  s t i l l   in  its  link  in  the  feed 

d i spos i t ion ;   -* 

FIGS.  15  and  16  are  similar  to  FIGS.  13  and  14  but  show 

the  round  stripped  from  its  l i n k ;  

FIGS.  17  and  18  are  similar  to  FIGS.  13  and  14  but  show 

the  round  carried  forward  towards  the  chamber; 
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FIGS.  19  and  20  are  s imilar   to  FIGS.  13  and  14  but  show 

the  round  chambered  and  the  bolt  locked; 

FIGS.  21  and  22  are  s imilar   to  FIGS.  13  and  14  but  show 

the  fired  case  extracted  and  the  bolt  half-way  towards  a f t  

dwel l ;  

FIGS.  23  and  24  are  s imilar   to  FIGS.  13  and  14  but  show 

the  fired  case  extracted  and  the  bolt  seven-eighths  towards 

aft  dwel l ;  

FIGS.  25  and  26  are  s imilar   to  FIGS.  13  and  14  but  show 

the  fired  case  extracted  and  the  bolt  in  aft  dwel l ;  

FIGS.  27  and  28  are  s imilar   to  FIGS.  13  and  14  but  show 

the  fired  case  half-way  e jected,   leading  to  the  fully  e j e c t e d  

d i spos i t ion   shown  in  FIG.  11; 

FIGS.  29  and  30  are  a  side  view  in  elevation  and  an  a f t  

view  looking  forward  in  e levat ion  respect ively   of  the  hammer 

assembly  shown  in  the  on-sear  or  safed  d i s p o s i t i o n ;  

FIGS.  31  and  32  are  s imilar   to  FIGS.  29  and  30 

respec t ive ly ,   but  show  the  hammer  assembly  in  the  of f -sear   o r  

f i r ing  d i s p o s i t i o n ;  

FIGS.  33  through  37  are  de ta i l   aft  views  of  the  hammer, 

the  le f t   and  right  hand  forward  s t r ippers   and  the  r e s p e c t i v e  

ta i l   portions  of  the  le f t   and  rightAhand  firing  pins,  showing 

their   cooperation  during  various  stages  of  the  gun  opera t ing  

c y c l e ;  

FIGS.  38  and  39  are  a  perspective  view  and  a  de ta i l   s ide  

view  in  elevation  respect ively   of  the  gas  drive  and  c l e a r i n g  
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assembly,  showing  the  assembly  in  its  deenergized  or  c l e a r e d  

d i s p o s i t i o n ;  

FIGS.  40  and  41  are  similar  to  FIGS.  38  and  39 

respec t ive ly ,   but  showing  the  assembly  in  its  energized  o r  

f i r ing  d i s p o s i t i o n ;  

FIGS.  42  and  43  are  a  top  view  and  a  side  view 

respect ively   in  elevation  of  an  external  drive,  and  having  a 

rotary  input  coupled  to  the  operating  mechanism;  and 

FIG.  44  is  a  perspective  view,  similar  to  FIG.  4,  showing 

an  external  drive  having  a  r e c t i l i n e a r ,   reciprocat ing  input  

coupled  to  the  operating  mechanism. 

DESCRIPTION  OF  THE  INVENTION 

As  seen  in  FIG.  1,  the  gun  includes  a  le f t   hand  gun 

barrel  10L  and  a  right  hand  gun  barrel  10R  which  are  secured 

to  a  breech  housing  12  of  a  breech  assembly  14.  The  b a r r e l s  

are  also  constrained  by  a  muzzle  clamp  assembly  16,  a 

mid-barrel   clamp  assembly  18,  and  an  aft  clamp  assembly  which 

is  part  of  a  gas  drive  assembly  22  and  is  shown  in  FIG.  1,  

and  in  FIGS.  38  through  41,  for  driving  the  gun,  but  this   gas  

drive  assembly  may  be  deleted  and  tHe  external ly   powered 

drive  assembly  shown  in  FIGS.  42  and  43  or  the  e x t e r n a l l y  

powered  drive  assembly  shown  in  FIG.  44  may  be  s u b s t i t u t e d  

there for .   The  breech  housing  12  is  fixed  to  a  r e c e i v e r  

housing  26  in  a  receiver  assembly  28.  A  hammer  assembly  30 
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is  also  fixed  to  the  breech  housing  12.  Ihe  breech  and 

receiver  housings  may  be  considered  together  to  be  t he  

c l a s s i ca l   " r e c e i v e r " .  

As  seen  in  FIG.  4,  the  operating  mechanism  32  is  mainly 
-*  disposed  within  the  receiver  housing  26  and  is  included  in 

the  receiver  assembly  28.  This  operating  mechanism  inc ludes  

a  rocking  lever  34  which  is  fixed  to  a  central   post  36,  and 

which  post  is  journaled  for  o s c i l l a t i o n   to  the  r e c e i v e r  

housing  26.  The  rocking  lever  34  has  a  le f t   arm  34L  to  which 
'°  is  fixed  a  l e f t   post  38L  which  is  journaled  to  the  forward 

end  of  a  le f t   link  40L,  and  has  a  right  arm  (not  visible)   to  

which  is  fixed  a  right  post  (not  vis ible)   which  is  journa led  

to  the  forward  end  of  a  r ight  link  40R.  Ihe  aft  end  of  the  

le f t   link  40L  is  journaled  to  a  le f t   post  42L  which  is  f ixed 
15  to  a  le f t   s l ide r   44L.  Ihe  aft  end  of  the  right  link  40R  i s  

journaled  to  a  right  post  (not  vis ible)   which  is  fixed  to  a 

right  s l ider   44R  which  is  ident ical   to  the  lef t   s l ider   44L. 

The  aft  end  of  each  link  40I/R  has  a  project ion  40P  which  i s  

captured  in  a  respective  notch  in  the  respective  s l ider   44L/R 
W  to  capture  the  link  to  its  respect ive  post  42L/R.  An 

Hi 
addi t ional   post  46  is  fixed  to  the  rocking  lever  34  and  i s  

journaled  to  the  forward  end  of  a  feeder  arm  48.  The  aft  end 

of  the  feeder  arm  48  has  a  post^56-  to  which  is  p i v o t a l l y  

journaled  a  t a i l   s l ider   52.  The  aft  end  of  the  s l ider   has  a 

cross-piece  54  which  rides  in  a  channel  56  in  the  r e c e i v e r  

housing  26.  The  forward  end  of  the  s l ider   52  has  a  cam 



0 2 2 0 6 3 0  

-8-  52-AR-2235  /2256 

driver  58  with  two  mutually  spaced  apart  upstanding  arms 

which  terminate  in  mutually  opposed  cam  driving  elements  60L 

and  60R.  The  cam  driver  58  also  has  a  pair  of  slots  62L  and 

62R  which  ride  on  a  pair  of  tracks  (not  visible)   in  t he  

receiver  housing.  The  can  driver  58  is  thereby  cons t r a ined  

to  r e c t i l i n e a r   reciprocat ing  movement  when  driven  by  t he  

feeder  ciidoc  whose  forward  end  is  free  to  o s c i l l a t e  

l a t e r a l l y   while  reciprocated  fore  and  aft  by  the  rocking 

lever  34. 

The  operating  mechanism  also  includes  a  l e f t   forward 

s t r ipper   64L,  a  right  forward  s t r ipper   64R,  a  l e f t   a f t  

s t r ipper   66L  and  a  right  aft  s t r ipper   66R.  The  forward 

s t r ippers   are  disposed  in  respective  ver t ica l   passageways  68L 

and  68R  in  the  breech  housing  12  and  70L  and  70R  in  the  

receiver  housing  26.  The  aft  s t r ippers   are  disposed  in 

respect ive  ve r t i ca l   passageways  (not  visible)  in  the  r e c e i v e r  

housing  26.  Each  forward  s t r ipper   includes  a  base  portion  74 

and  two  upstanding  arms  76L  and  76R  each  having  a  r e s p e c t i v e ,  

inwardly  directed  lug  78L  and  78R,  and  a  hammer  upper  camming 

surface  79U  and  a  hammer  lower  camming  surface  79D.  Each 

base  74  of  each  forward  s t r ipper   has  a  respective  d i a g o n a l l y  

downwardly  facing  cam  80C  and  a  part:  of  d iagonal ly-upwardly  

facing  cam  surfaces  82L/R.  Each  aft  s t r ipper   66  has  a 

respect ive  upwardly  directed  lip  84,  a  diagonally-downwardly 

facing  cam  surface  86C  and  a  pair  of  d iagonal ly-upwardly  

facing  cam  surfaces  88L/R. 
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Each  of  the  s l iders   44I/R  has  a  t ransverse  slot  90  in  i t s  

forward  end  which  receives  a  disk  92L/R  on  the  end  of  a 

respective  piston  rod  94L/R  in  the  gas  drive  assembly  22.  As 

each  piston  rod  is  reciprocated  by  the  gas  drive  assembly  i t  

rec iprocates   the  thereto  engaged  s l ider .   The  two  s l i de r s ,   by 

means  of  the  respect ive  links  40L/R,  o s c i l l a t e   the  rocking 

lever  34  about  its  central   post  36. 

Each  of  the  s l iders   44L/R  has  a  respective  d i a g o n a l l y -  

upwardly  facing  cam  surface  96C  adapted  to  drive  the  s t r i p p e r  

cam  surface  80C  upwardly  to  bring  the  respective  forward 

s t r ipper   up  to  engage  the  nose  of  a  round  which  is  to  be 

stripped  from  its  l ink,  and  has  a  diagonally-upwardly  fac ing  

cam  surface  98C  adapted  to  drive  the  s t r ipper   cam  surface  86C 

to  bring  the  respect ive  aft  s t r ipper   up  to  engage  the  base  o f  

a  round  which  is  to  be  s t r ipped  from  its  l i n k .  

Each  of  the  s l iders   44L/R  has  a  respective  pair  o f  

diagonally-downwardly  facing  cam  surfaces  100L/R  adapted  to  

drive  the  respect ive  pair  of  forward  s t r ipper   cam  s u r f a c e s  

82I/R  downwardly  to  bring  the  respective  s t r ipper   downwardly, 

and  has  a  respect ive  pair  of  diagonally-downwardly  facing  cam 

surfaces  102I/R  adapted  to  drive  the  respective  pair  o f  

s t r ipper   cam  surfaces  88L/R  downwardly  to  bring  the  

respective  aft  cam  s t r ipper   downwardly,  the  notion  of  t he  

s t r ippers   being  required  before  the  breech  bolt  begins  i t s  

ram  s t r o k e .  

Each  of  the  s l iders   44L/R  has  a  respective  pair  o f  
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diagonally-downwardly  directed  cam  surface  104L/R  to  d r i v e  

the  respective  pair  of  s t r ipper   cam  surfaces  82L/R  f u r t h e r  

downwardly  to  bring  the  respective  forward  s t r ipper   f u r t h e r  

down  into  its  gun  bolt  locking  d i spos i t ion ,   and  has  a 

respective  pair  of  downwardly  facing  cam  surfaces  106I/R  to  

over-ride  a  respective  pair  of  upwardly  facing  cam  s u r f a c e s  

108L/R  on  the  forward  s t r ipper   to  maintain  such  forward 

s t r ipper   in  its  gun  bolt  locking  d i s p o s i t i o n .  

Each  of  the  s l iders   44L/R  has  a  respective  cam  su r f ace  

108C  to  drive  the  respective  s t r ipper   cam  surface  80C 

upwardly  to  bring  the  respective  forward  s t r ipper   out  of  i t s  

gun  bolt  locking  d i s p o s i t i o n .  

Each  of  the  s l iders   44L/R  has  a  respective  upstanding  ea r  

portion  110  with  a  cross  bore  112  therethrough,  and  has  a 

forward  pair  of  ou tward ly- la te ra l ly -ex tending   tracks  114L/R 

and  an  aft  pair  of  ou tward ly- la te ra l ly -ex tend ing   t r a c k s  

116L/R.  These  tracks  ride  in  fore-af t   extending  r e s p e c t i v e  

tracks  (not  visible)   in  the  receiver  housing  26. 

Each  of  a  pair  of  gun  bolt  assemblies  118L/R  r e s p e c t i v e l y  

includes  a  bolt  head  assembly  120L/R,  a  connecting  l i n k  

122L/R  and  an  accelerator   link  124L/R.  Each  bolt  head 

assembly  120L/R  includes  a  bolt  head*  body  126I/R  having  an 

in te r io r   cavity  128  with  an  aftwardly  directed  opening  130  t o  

the  body  aft  face  132,  an  upwardly  directed  opening  134  t o  

the  body  top  face  136,  and  a  forwardly  directed  opening  138 

to  the  body  front  face  140.  Each  body  126I/R  also  has  a  p a i r  
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of  upper  extractor   lugs  142L/R  and  a  pair  of  lower  e x t r a c t o r  

lugs  144I/R  which  are  adapted  to  enter  the  extractor   groove 

146  forward  of  the  base  148  of  the  car t r idge  case  150  o f  

rounds  152  of  ammunition.  Each  body  also  has  a  pair  o f  

mutually  spaced  apart ,   upwardly  directed  ears  154I/R  with  a 

respect ive  cross-bore  156L/R.  A  f i r ing  pin  158  is  mounted  in 

each  bolt  head  and  includes  an  upper  head  160  over  lying  t he  

bolt  top  face  and  extending  aftwardly  from  an  elbow  162  wi th  

a  cross-bore  164  which  is  p ivota l ly   secured  between  the  e a r s  

154L/R  by  a  cross-pin  166  through  the  bores  156L/R  and  164,  a 

leg  168  extending  downwardly  from  said  elbow  through  the  

opening  134  into  the  cavity  128  and  terminating  in  a 

penetra tor   170  extending  through  the  opening  138.  Vihen  t h e  

base  148  of  a  car t r idge   case  150  is  held  against  the  f r o n t  

bolt  face  140  it  presses  against  the  tip  of  the  p e n e t r a t o r  

170  to  pivot  the  d i s ta l   end  of  the  head  160  upwardly.  When 

the  head  160  is  struck  downwardly  by  the  hammer  assembly  30 

it  pivots  the  penetrator   forwardly  into  the  primer  cup  in  t he  

base  148  of  the  car t r idge   case  to  f i re   the  round  o f  

ammunition.  After  f i r ing ,   as  the  bolt  head  moves  upwardly  in  

unlocking,  the  base  of  the  case  moves  r e l a t ive ly   downwardly 

on  the  bolt  face,  and  the  primer  cup  presses  on  the  upper 

surface  of  the  tip  to  pivot  the  tip  aftwardly  into  the  b o l t  

head.  The  bolt  head  body  126  also  has  a  pair  of  l a t e r a l l y  

extending  channels  172I/R  adapted  to  receive  r e s p e c t i v e  

tracks  (not  visible)   in  the  breech  housing  12  and  the  lugs  
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78L/R  respect ively  in  the  respective  forward  s t r ipper   64L/R- 

The  four  aft  surfaces  173a,  b,  c  and  d  serve  as  locking  lugs  

for  the  bolt  head  body  126  and  abut  adjacent  surfaces  174a, 

b,  c  and  d  (174b,  c  and  d  not  visible)   on  the  breech  housing 

which  serve  as  locking  lugs  for  the  breech.  The  bolt  head 

body  is  shifted  v e r t i c a l l y   into  lock  and  unlock  d i s p o s i t i o n  

by  the  respective  forward  s t r ipper   through  the  engagement  o f  

forward  s t r ipper   lugs  78L/R  with  the  bolt  head  body  channels  

172I/R. 

Each  connecting  link  122L/R  has  a  forward  end  with  a 

c ross- tore   175  disposed  within  the  cavity  128  and  which  i s  

p ivo ta l ly   held  to  the  bolt  body  126  by  a  cross-pin  176 

disposed  in  the  cross-bore  175  and  in  two  aligned  bores  (not  

visible)   in  the  bolt  body  126.  Ihe  link  has  an  aft  end  wi th  

a  quick  release  assembly  178  shown  in  FIG.  7.  

Each  accelera tor   link  124I/R  has  a  lower  p o r t i o n  

terminating  in  a  forwardly  extending  clevis  180  having  a 

central   slot  182  defined  by  the  two  ears  of  the  clevis   180 

and  having  a  cross-bore  184I/R  through  each  of  the  e a r s  

respec t ive ly .   The  aft  ear  110L/R  of  the  respect ive  s l i d e r  

44I/R  is  disposed  within  the  slot  182  and  is  p ivo ta l ly   held  

to  the  clevis  by  a  cross-pin  186  through  the  cross-bore  112 

and  the  cross-bores  184I/R.  The  lower  portion  also  has  a 

cross-bore  (not  visible)   through  which  passes  a  shaft  190 

which  has  an  outer  hand  cam  ro l le r   192  integral   therewith  and 

an  inner  hand  cam  rol ler   194  journaled  thereon.  These  cam 
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ro l l e r s   ride  on  respective  S-shaped  cam  surfaces  196L/R  in  

the  receiver  housing  26  which  has  upper  and  lower  o u t e r -  

upstanding  lips  198  and  200  to  preclude  the  assembly  of  cam 

ro l l e r s   192  and  194  from  leaving  the  cam  s u r f a c e s .  

•*  Respective  notches  202  and  204  are  cut  in  the  l ips  to  pe rmi t  

the  t ransverse  entry  of  the  ro l l e r s   when  the  link  i s  

assembled  into  the  housing.  

Each  acce lera tor   link  124L/R  has  an  upper  p o r t i o n  

terminating  in  a  upwardly  extending  clevis  206  having  a 

10  central   slot  208  defined  by  the  two  ears  of  the  c levis   and 

having  cross-bores  210L/R  through  each  of  ears  r e s p e c t i v e l y .  

A  cross-pin  212  is  disposed  through  the  cross-bores  210L/R 

across  the  slot  208  and  has  a  cross-notch  214  o f  

semi-c i rcu la r   t ransverse  c ross - sec t ion .   The  quick  r e l e a s e  

•5  assembly  178  interengages  the  clevis  206  and  cross-pin  *W  t o  
13  d  

provide  a  pivotable  jo int   between  the  accelera tor   link  H B  

and  the  connecting  link  122.  The  quick  release  assembly  178 

includes  a  cross-bore  216  through  the  aft  end  portion  of  t h e  

connecting  link  and  a  notch  cutt ing  away  a  corner  of  the  end 

*°  portion  to  the  cross-bore  216  to  provide  an  aft  face  218 

which  is  tangent ia l   to  the  circumference  of  the  c r o s s - b o r e  

216  and  an  upper  face  220  which  is  ^eplanar  to  a  diamotar  of  %  . 
•m*  i>M>  JU,  0» i*«~f   UfUdJ  -1  ^ J  

the.,  rrnsWmr-o-  216  and  perpendicular  to  the  aft  face  218.  '  (  *\  /   J  

These  two  faces  and  the  remaining  c i r cun fe ren t i a l   wall  of  the  « ; „  
15  cross-bore  will  pass  the  cross-pin  212  when  the  end  po r t i on  

of  the  connecting  link  is  moved  into  the  proximal  portion  o f  
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the  slot  208  and  will  nest  the  cross-pin  212  into  the  

cross-bore  216  when  the  end  portion  is  moved  towards  the  

d i s ta l   portion  of  the  slot  208.  The  end  portion  has  a 

longitudinal   blind  bore  222  in  which  are  disposed  a  h e l i c a l  

compression  spring  224  and  a  plunger-rod  226.  The 

plunger-rod  has  a  long i tud ina l ly   extending  f la t   228  which 

passes  a  cross-pin  4&0  which  is  fixed  in  a  t ransverse  bore 

in  the  aft  end  portion  of  the  connecting  link  through  t h e  

longitudinal   blind  bore  222.  The  compression  spring  224 

biases  the  plunger-rod  226  aftwardly,  within  the  c o n s t r a i n t  

provided  by  the  f lat   228  and  the  cross-pin  230,  so  that  t he  

d i s t a l   end  of  the  plunger-rod  226  is  disposed  within  t he  

notch  214  of  the  cross-pin  212  to  capture  the  cross-pin  212 

to  the  quick  release  assembly  178.  To  disconnect  the  

connecting  link  122  from  i ts   respective  acce lera tor   link  124, 

the  plunger-rod  226  is  pressed,  against  the  bias  of  the  

spring  224,  out  of  the  notch  214  and  the  quick  r e l e a s e  

assembly  is  unhooked  from  the  cross-pin  212. 

The  accelera tor   link  124,  in  conjunction  with  t he  

S-shaped  cam  surface  196,  converts  the  motion  of  the  s l i d e r  

44  provided  by  the  gun  drive  mechanism  into  the  motion 

required  for  the  operating  cycle  of   the  gun  b o l t s .  

An  ammunition  feeder  assembly  234  is  disposed  within  t h e  

receiver  housing  26  and  includes  a  t ransverse  guide  236 

having  a  forward  groove  238  and  an  aft  groove  240  to  guide 

the  forward  and  aft  ends  of  links  241  which  form  the 
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ammunition  belt ,   here  shown  as  a  lef t   hand  feed.  The  l i n k s  

are  of  the  side  s tr ipping  type  wherein  each  round  o f  

ammunition  provides  a  pivotal  interconnection  between 

immediately  adjacent  l inks.   A  four  toothed  sprocket  242  i s  

fixed  to  a  l ong i tud ina l ly   extending  forward  feeder  shaft   244 

whose  forward  and  aft  ends  are  journaled  for  ro ta t ion   in  t h e  

receiver  housing.  A  drun  cam  246,  having  four  t e r m i n a l l y  

interconnected  hel ical   grooves  248,  is  splined  to  an  a f t  

shaft  245.  Ihe  aft  end  of  the  shaft  244  is  s lot ted  to  

s l idab ly   receive  the  blade  forward  end  of  the  aft  shaft  245 

whose  aft  end  is  journaled  in  the  longi tudinal   bore  of  a 

one-way  clutch  247  which  serves  as  its  aft  end  journal  in  t h e  

receiver  housing.  A  hel ical   compression  spring  245a  i s  

captured  between  a  plunger  245b  held  by  a  crosspin  245c  t o  

bias  the  aft  shaft  blade  into  the  s lo t .   The  blade  may  be 

manually  withdrawn  to  permit  reverse  ro ta t ion  of  the  forward 

shaft  to  permit  the  ammunition  belt  to  be  manually  withdrawn. 

The  cam  driving  elements  60L  and  60R  of  the  cam  driver  58 

ride  the  grooves  248.  Mien  the  feeder  arm  48  is  driven  a f t  

by  the  rocking  lever  34  the  cam  driver  58  drives  the  drum 

cam,  and  the  shafted  thereto  sprocket  242  through  90°  o f  

clock-wise  ro ta t ion ,   and  when  the  feeder  arm  is  d r iven  

forward  the  cam  driver  drives  the  drum  cam  and  the  s p r o c k e t  

through  an  addi t ional   90°  of  clock-wise  ro ta t ion .   Each  f u l l  

cycle  of  the  rocking  lever  thus  advances  the  ammunition  b e l t  

by  two  rounds  of  ammunition.  Considering  the  leading  four  
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rounds  in  the  ammunition  belt  during  lef t   side  feed 

operation,   it  will  be  seen  that  on  the  aft  stroke  of  the  

feeder  arm  the  sprocket  aligns  the  second  round  with  the  l e f t  

hand  gun  bolt  and  gun  barrel  and  s t r ips   that  second  round 

from  its  l ink,  and  on  the  forward  stroke  of  the  feeder  arm 

this  second  round  is  chambered  into  the  le f t   hand  gun  b a r r e l ,  

while  the  sprocket  aligns  the  f i r s t   round  with  the  right  hand 

gun  bolt  and  gun  barrel  and  s t r ips   that  f i r s t   round  from  i t s  

l ink.  Cn  the  following  aft  stroke  of  the  feeder  arm  t h i s  

f i r s t   round  is  chambered  into  the  right  hand  gun  b a r r e l ,  

while  the  sprocket  aligns  the  fourth  round  with  the  l e f t   hand 

gun  bolt  and  s t r ips   it  from  its  link.  Qi  the  fol lowing 

forward  stroke  of  the  feeder  arm  this  fourth  round  i s  

chambered  into  the  lef t   hand  gun  barrel ,   while  the  sp rocke t  

aligns  the  third  round  with  the  right  hand  gun  bolt  and 

s t r ips   it  from  its  link.  The  above  described  procedure  can 

be  done  in  a  right  side  feed  operation  by  reversing  the  

sprocket,   the  drun  cam,  and  the  one  way  clutch.  The  tips  o f  

the  teeth  of  the  sprocket  are  spaced  apart  by  a  pitch  which 

is  s l i gh t ly   greater   than  the  normal,  unstressed  pitch  of  t he  

belt  of  ammunition  to  accomodate  any  s t retching  of  the  b e l t .  

The  s tr ipping  of  each  round  is  performed  by  the  

respective  set  of  forward  and  aft  s t r ippers   while  the  ramming 

of  such  round  is  performed  by  the  respective  gun  bolt  and  an 

array  of  guides  in  the  breech  assembly  14.  The  guide  a r r a y  

includes  a  center  guide  250,  a  lef t   guide  252L  and  a  r i g h t  
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guide  252R  as  well  as  the  ammunition  link  and  guides  machined 

in  the  breech  housing  12.  As  seen  in  FIGS.  12  through  28, 

the  center  guide  250  is  p ivo ta l ly   mounted  on  a  pin  253  to  a 

l ong i tud ina l ly   extending  web  254  in  the  breech  housing  12. 

The  guide  has  a  downwardly  directed  pocket  256  formed  t h e r e i n  

with  an  aftwardly  extending  overhanging  lip  258.  A  d e t e n t  

plate  260  is  disposed  in  the  pocket  and  has  a  forwardly  

extending  foot  262  under  the  lip  258  and  a  h e l i c a l  

compression  spring  264  captured  in  an  upwardly  d i r e c t e d  

pocket  266.  Ihe  spring  biases  the  detent  plate  upwardly 

about  the  t ransverse  pivot  axis  formed  by  the  foot  and  t he  

l ip.   Ihe  detent  plate  also  has  a  upwardly  extending  nose  268 

adapted  to  enter  ei ther  of  two  s lots   (not  vis ible)   in  t h e  

breech  housing  12  to  retain  the  center  guide  in  e i ther   of  i t s  

swung  lef t   or  swung  right  d i spos i t i ons ,   and  a  le f t   and  r i g h t  

cam  surface  272L/R  which  may  be  overriden  by  an  a f t w a r d l y  

moving  bolt  head  to  pivot  the  detent  plate  downwardly  to  

disengage  its  nose  268  from  one  of  said  s lo t s .   The  c e n t e r  

guide  also  has  a  pocket  274C  which  receives  a  downwardly 

extending  project ion  (not  vis ible)   in  the  breech  housing  12 

to  l imit   the  swing  to  the  le f t   or  right  of  the  center  gu ide ;  

and  has  a  l e f t   and  a  right  cam  surface  276L/R  adapted  to  be 

abutted  by  the  aftwardly  moving  bolt  head,  a f ter   the  b o l t  

head  has  released  the  detent ,   whereby  the  bolt  head  can  swing 

the  center  guide  to  the  right  or  le f t   respec t ive ly .   The 

center  guide  also  has  a  le f t   and  a  right  concave  upper  guide 
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surface  278iyR  and  a  lef t   and  a  right  concave  l a t e r a l   guide  

surface  280L/R. 

The  le f t   and  right  side  guides  252L/R  each  include  a 

forward  side  guide  282  and  an  aft  side  guide  284  which  a r e  

both  p ivo ta l ly   journaled  on  a  pin  286  to  the  breech  housing 

12.  A  compression  spring  288  is  captured  in  a  concave  groove 

in  a  slot  in  an  aftwardly  extending  leg  294  of  the  forward 

side  guide  282  and  biases  a  forwardly  extending  foot  296  o f  

the  aft  side  guide  284  which  extends  into  the  s lo t .   Ihe  a f t  

tips  of  the  leg  294  are  thus  biased  against  upper  and  lower 

stops  298U/L  on  the  aft  side  guide  284. 

FIGS.  13  and  14  show  the  le f t   gun  bolt  head  assembly 

120L,  the  le f t   side  guide  assembly  252L,  the  center  guide  

assembly  250,  the  le f t   aft  s t r ipper   66L  and  the  l e f t   forward 

s t r ipper   64L  in  their   respect ive  feed  d i spos i t ions .   The  l e f t  

gun  bolt  head  120L  is  in  rear  dwell  and  abuts  the  aft  end  o f  

the  aft  side  guide  284  swinging  this  aft  end  outwardly  (here  

seen  clock-wise)  about  the  pivot  286,  and  via  the  spring  288, 

swinging  the  forward  end  of  the  forward  side  guide  282 

inwardly  over  the  round  which  is  v e r t i c a l l y   aligned  with  t h e  

l e f t   hand  gun  barrel  and  s t i l l   in  its  link  241  in  t h e  

t ransverse  guide  236  under  the  control  of  the  sprocket  242. 

Prior  to  th is ,   the  gun  bolt  while  moving  aft  towards  r e a r  

dwell  had  over-riden  the  cam  surface  272L  to  disengage  t he  

detent  plate  260  from  the  l e f t   hand  slot  in  the  housing,  and 

while  the  detent  plate  is  disengaged,  had  abuted  the  l a t e r a l  
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can  surface  276L  to  swing  the  center  guide  assembly  250  about  

its  pivot  253  to  its  swung-right  d i spos i t i on ,   whereat  the  

detent  plate  engages  the  right  hand  slot  in  the  housing.  The 

lef t   s l ider   44L  has  been  moving  aftwardly  and  is  now  about 

th ree - four ths   aft .   The  aft  and  forward  s t r ippers   66L  and  64L 

are  below  the  round. 

FIGS.  15  and  16,  and  also  FIG.  10,  show  the  round 

stripped  out  of  its  link  by  the  aft  and  forward  s t r ippers   66L 

and  64L  which  were  raised  by  the  s t i l l   aftwardly  moving  l e f t  
|O  s l ider   44L.  The  lef t   gun  bolt  head  120L  remains  in  r ea r  

dwell  and  an  upper  portion  of  the  base  of  the  car t r idge   case  

is  now  on  a  lower  portion  of  the  face  of  the  gun  bolt ,   wi th  

the  extractor   disk  of  the  case  engaged  by  the  lower  e x t r a c t o r  

lugs  144I/R.  Upward  movement  of  the  base  of  the  case  i s  
l&  limited  by  a  pair  of  mutually  facing  surfaces  277LL  and 

277LR,  while^the  shoulder  of  the  case  is  limited  by  the  lower 

face  of  the  lever  282L. 

FIGS.  17  and  18  show  the  round  being  carried  forward  by 

the  le f t   gun  bolt  head  which  is  carried  forward  by  the  l e f t  

**  s l ider   moving  forward,  via  the  acce lera tor   l ink.  The  round 

is  nosed  upwardly  at  about  1°  to  the  axis  of  the  gun  b a r r e l  

and  is  guided  by  the  le f t   concave  l a t e ra l   guide  surface  280L 

on  the  center  guide  assembly  and  a  concave  guide  s u r f a c e  

281L  in  the  breech  housing  12  which  slope  upwardly  at  about 

1°  to  the  axis  of  the  gun  barrel .   An  addit ional   pair  o f  

mutually  facing,  upward  sloping  guide  surfaces  281LL  and 
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281LR  are  positioned  further  forward  on  the  breech  housing  12 

to  continue  guidance  of  the  round  as  it  is  moved  forward.  

FIGS.  19  and  20  show  the  round  chambered  and  locked  i n t o  

the  l e f t   gun  barrel  by  the  lef t   gun  bolt  head  which  has  been 

carr ied  forward  by  the  s t i l l   moving  forward  le f t   s l ide r .   As 

the  bolt  head  moved  forwardly,  the  lugs  78I/R  of  the  l e f t  

forward  s t r ipper   respect ively   entered  the  channels  172I/R 

grooves  in  the  bolt  head,  and,  t he rea f t e r ,   the  l e f t   s l i d e r  

pulled  the  lef t   forward  s t r ipper ,   and  therewith  the  l e f t   b o l t  

head,  downwardly,  into  the  bolt  head  locked  d i s p o s i t i o n .  

Meanwhile,  the  right  gun  bolt  head  moving  aftwardly,  has 

disengaged  the  detent  and  switched  the  center  guide  assembly 

into  i ts  l e f t   hand  d i s p o s i t i o n .  

FIGS.  21  and  22  show  the  fired  car t r idge  case  dur ing 

ex t rac t ion ,   (after  the  chambered  and  locked  round  has  been 

fired)  .  As  the  lef t   bolt  head  moves  aftwardly,  driven  by 

l e f t   s l ider   via  the  l e f t   accelera tor   link,  the  extractor   d i s k  

of  the  fired  car t r idge  case  rides  onto  the  concave  upper 

guide  surface  278L  of  the  center  guide  assembly  and  i s  

thereby  cammed  upwardly  along  the  face  of  the  gun  bolt  so 

that  while  i n i t i a l l y   engaged  with  the  lower  extractor   l ugs  

144I/R  and  aligned  with  a  pair  of  mutually  facing,  concave 

guide  surfaces  283LL  and  283LR  in  the  breech  housing  12  which 

are  pa ra l l e l   to  and  spaced  v e r t i c a l l y   above  the  axis  of  t h e  

gun  barre l ,   engagement  of  the  extractor   disk  t r ans fe r s   to  t h e  

upper  ex t rac tor   lugs  142L/R  as  the  bolt  moves  aftwardly.   The 
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lef t   bolt  head  subsequently  disengages  the  detent  and  s h i f t s  

the  center  guide  assembly  to  its  right  hand  d ispos i t ion   as  

shown  in  FIG.  23. 

FIGS.  23  and  24  show  the  fired  ca r t r idge   case  f u r t h e r  

extracted  as  the  le f t   bolt  head  continues  to  t r a v e l  

aftwardly.   The  lef t   bolt  head  abuts  the  aft  end  of  the  a f t  

side  guide  284  swinging  this  aft  end  outwardly  (here  shown 

clock-wise)  about  the  pivot  286,  and  via  the  spring  288, 

swinging  the  forward  end  of  the  forward  side  guide  282 

inwardly  to  s t r ike ,   and  spring  yield,   against   the  side  of  t h e  

extracted  car t r idge   case,  and  subsequently  to  swing  in 

further  under  and  to  push  upwardly  the  shoulder  of  the  

extracted  car t r idge   case,  and  overlie  the  next  round  which  i s  

to  be  stripped  from  its  link  and  is  lying  £T  thHpTaffiot*'.  f1"   ̂ * * '  

An  ejector  guide  270  is  bolted  to  the  breech  housing  and 

l imits   upward  movement  of  the  base  of  the  round  on  the  b o l t  

face  .  v 

FIGS.  25  and  26  show  the  fired  ca r t r idge   case  f u l l y  

extracted,   s t i l l   engaged  with  the  upper  extractor   lugs  of  t h e  

le f t   bolt  head  which  is  in  rear  dwell,  and  its  base  r e s t i n g  

on  l a t e r a l l y   extending  trackways  (not  vis ible)   in  the  breech 

housing  12  and  on  the  base  of  the  naxt  round  which  has  been 

str ipped  from  its  link  (much  as  was  shown  in  FIG.  16)  and  i t s  

shoulder  resting  on  the  side  guide  282L.  The  s l ider   is  s t i l l  

moving  aft  and  the  center  guide  assembly  is  in  its  right  hand 

d i s p o s i t i o n .  
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FIGS.  27  and  28  show  the  fired  cartr idge  case  being 

ejected.   The  extractor   disk  of  the  fired  case  is  pushed 

upwardly  off  the  face  of  the  gun  bolt  by  the  upper  face  o f  

the  Iwe*  282L  and  an  upper  pair  of  mutually  facing,  concave 

guide  surfaces  307LL  and  307LJ*  in  the  breech  housing  ,  as  t h e  

gun  bolt  is  moving  forward  from  rear  dwell  in  the  d i s p o s i t i o n  

subs t an t i a l l y   as  shown  in  FIGS.  17  and  18. 

FIGS.  29  and  30  show  the  hammer  assembly  30  in  the  

on-sear  or  cocked  d i spos i t ion ,   while  FIGS.  31  and  32  show  t h e  

of f -sear   or  fired  d i spos i t ion .   Ihe  hammer  assembly  inc ludes  

a  hammer  housing  308  which  is  secured  to  the  breech  housing 

12  by  two  forward  bolts  310  and  one  aft  bolt  312.  The  hammer 

head  314  is  integral  with  a  hammer  body  316  which  has  a 

longi tudinal   bore  318  and  a  subs t an t i a l l y   downwardly  d i r e c t e d  

double  clevis  320  and  a  forward  facing  concave  cam  322 

adapted  to  receive  an  aftwardly  projecting  sear  364.  The 

hammer  body  316  is  journaled  to  the  housing  308  by  a  hammer 

shaft  326  having  a  main  portion  which  f i t s   the  bore  318,  a 

reduced  forward  portion  which  f i t s   a  forward  bore  328  and  an 

enlarged  aft  portion  which  f i t s   an  aft  bore  330. 

A  f i r ing  spring  housing  332  is  secured  to  the  breech 

housing,  as  by  mutual  threads  334..vine  housing  contains  a 

he l ica l   compression  f i r ing  spring  336,  a  spring  follower  338 

having  a  socket  340,  a  connecting  link  342  having  a  knuckle 

344  on  i ts   lower  end  riding  in  the  socket  340  and  a  c r o s s - b a r  

346  on  its  upper  end  riding  in  the  double  clevis  320. 
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A  solenoid  348  is  bolted  to  the  hairmer  housing  308  and 

has  an  armature  350  which  is  pulled  down  into  the  housing 

when  the  solenoid  is  energized  so  that  the  gun  may  f i re .   The 

rate  of  fire  may  be  control led  by  pulsed  energization  of  t h e  

solenoid.  A  sear  control  lever  352  is  p ivota l ly   mounted  to  

the  hammer  housing  by  a  cross-pin  354  and  has  a  b i fu r ca t ed  

forward  end  356  which  rides  under  the  head  358  of  the  

armature  350.  The  aft  end  of  the  lever  has  a  nose  with  a 

f lat   face  360  which  is  s u b s t a n t i a l l y   perpendicular  to  i t s  

radius  to  the  pivot  354  and  also  has  a  sloping  face  362.  The 

sear  pin  364  is  disposed  in  a  bore  366  in  the  hammer  hous ing,  

and  has  a  f la t   step  368  which  rides  under  a  cross-pin  370  t o  

prevent  the  sear  pin  from  rotat ing  but  which  permits  l i m i t e d  

fore  and  aft  movement  of  the  sear  pin.  The  sear  pin  has  a 

wedge  shaped  aft  end  372  which  rides  into  the  forward  f ac ing  

concave  cam  322  of  the  hammer  body  316,  and  has  f l a t  

t ransverse  face  374  adapted  to  abut  the  f lat   face  360  of  t h e  

control  lever  and  has  a  sloping  face  376  adapted  to  be  cammed 

by  the  sloping  face  362  of  the  control  lever.  A  h e l i c a l  

compression  spring  378  is  captured  between  the  hammer  housing 

308  and  the  sear  control  lever  352  and  biases  the  lever  352 

into  its  on-sear  d i spos i t ion   as  shown  in  FIG.  29  when  the  

solenoid  348  is  deenergized,  so  that  the  sloping  surface  362 

on  the  aft  end  of  the  lever  cams  against  the  sloping  su r face  

376  on  the  forward  end  of  the  sear  pin  to  push  the  sear  p in  

364  aftwardly  until   the  lever  snaps  down  so  that  the  faces  
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360  and  374  are  in  abutment  to  hold  the  sear  pin  af t .   Viien 

the  sear  pin  is  held  af t ,   its  aft  wedge  shaped  end  372  i s  

disposed  within  the  forward  facing  concave  cam  322  of  the  

hammer  body  316  and  pos i t ive ly   in te r fe res   with  the  downwardly 

directed  swing,  either  clockwise  or  counter  clockwise,  of  t he  

hammer  head  314,  which  is  urged  by  f ir ing  spring  336  through 

the  connecting  link  342.  However,  when  the  solenoid  348  i s  

energized,  and  pulls  in  its  armature  350  to  swing  the  forward 

end  356  of  the  control  lever  352  downwardly  against  the  b i a s  

of  the  sear  spring  378  and  to  swing  the  aft  end  f la t   face  360 

out  of  the  path  of  the  sear  pin  364,  the  f ir ing  spring  b i a se s  

the  hammer  head  downwardly  and  the  forward  facing  concave  cam 

322  cams  the  wedge  shaped  aft  end  372  of  the  sear  pin  364 

forwardly,  out  of  the  concavity  of  the  cam  322,  so  that  t h e  

hammer  head  is  free  to  swing  downwardly. 

The  various  posi t ions  of  the  hammer  head  314  are  shown, 

(looking  forward  from  aft ,)   in  FIGS.  33  through  37.  FIG.  33 

shows  the  hammer  head,  at  the  time  of  f ir ing  the  right  hand 

gun  barre l ,   impacting  the  head  160R  of  the  right  hand  f i r i n g  

pin  158R  of  the  right  hand  gun  bolt  head  assembly  120R.  The 

hammer  head  is  clear  of  the  right  forward  s t r ipper   64R,  t h e  

l e f t   forward  s t r ipper   64L,  and  the  head  160L  of  the  l e f t   hand 

f i r ing  pin  158L. 

The  hammer  head  has  a  lef t   hand  safety  sear  surface  382L 

and  a  right  hand  safety  sear  surface  382R  whose  r e s p e c t i v e  

function  is  to  ensure  that  the  respective  gun  bolt  head  i s  
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safely  locked,  i . e . ,   the  locking  lugs  173  a,  b,  c  and  on  t h e  

aft  face  of  the  gun  bolt  head  and  the  respective  locking  l ugs  

174  a,  b,  c  and  d  on  the  breech  housing  are  adequately,  but  

not  t o t a l l y ,   mutually  engaged,  before  the  hammer  head  i s  

otherwise  clear  to  be  driven  fully  downwardly  to  impact  t h e  

respect ive  f i r ing  p in .  

FIG.  34  shows  the  right  hand  gun  bolt  fired  and  f u l l y  

unlocked.  The  hammer  upper  canning  surface  79U  of  the  r i g h t  

forward  s t r ipper   64R  engages  a  right  hand  camming  s u r f a c e  

380R  and  as  the  s t r ipper   is  raised  by  the  s l ider   44R,  t h e  

s t r ipper   cams  the  hammer  counter-clockwise  against  the  b i a s  

of  the  f i r ing  spring  336.  As  the  hammer  upper  camming 

surface  looses  engagement  with  the  hammer,  the  s t r ipper   lower 

camming  surface  79D  engages  the  right  hand  safety  s e a r  

surface  382R  and  continues  to  cam  the  hammer  coun te r -  

clockwise  as  shown  in  FIG.  35  until  the  hammer  goes  o v e r -  

center  as  shown  in  FIG.  36,  and  the  f ir ing  spring  336  d r i v e s  

the  hammer  further   counter-clockwise  until  the  safety  s e a r  

surface  382L  a r res t s   further  ro ta t ion  until   the  gun  bolt  i s  

safely  locked  as  described  above,  af ter   which  the  hammer  i s  

driven  further  counter-clockwise  to  impact  the  head  160L  o f  

the  l e f t   hand  f i r ing  pin  158L  of  the  lef t   hand  gun  bolt  head 

assembly  120L  as  shown  in  FIG.  37. 

The  gas  drive  and  clearing  assembly  are  shown  in  t h e i r  

deenergized  or  cleared  d i spos i t ion   in  FIGS.  38  and  39,  and 

also  shown  in  part  in  FIG.  4.  A  detent  386,  which  is  mounted 
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in  the  receiver  housing  26  to  slide  fore  and  af t ,   has  an 

aftwardly  extending  projection  388  with  a  depending  foot  390 

which  projects  into  a  recess  392  in  the  rocking  lever  34. 

The  recess  392  has  an  inner  arcuate  wall  394  which  has  a  l e f t  

and  a  right  locking  surface  396  L/R.  The  foot  390  has  a 

forward  facing  locking  surface  398  which  rides  against  and 

along  the  surfaces  394,  396L  and  396R.  Ihe  rocking  lever  34 

also  has  a  peripheral  ridge  400  which  terminates  in  two 

rad ia l ly   projecting  blocking  faces  4021/R  which  a r e  

respec t ive ly   adapted  to  abut  against  ei ther   of  two  blocking 

surfaces  4041/R  on  the  detent  when  the  locking  surface  398  i s  

wedged  against  either  locking  surface  396L  or  396R.  Thus, 

when  the  rocking  lever  34  is  swung  fully  counte r -c lockwise  

beyond  the  d isposi t ion   shown  in  FIG.  4,  the  detent  s u r f a c e  

398  is  cammed  onto  the  surface  396R  and  the  detent  is  pu l l ed  

aftward  and  is  simultaneously  pushed  aftward  by  t h r e e  

pa ra l l e l   springs  446  so  that  the  peripheral   face  402R  i s  

wedged  against  the  detent  surface  404L.  For  the  face  402R  t o  

ride  off  the  surface  404L,  the  detent  must  move  forward.  I f  

such  forward  movement  is  precluded,  the  rocking  lever  i s  

f r i c t i o n a l l y   locked  against  ro ta t ion ,   and  operation  of  t h e  

operating  mechanism  of  the  gun  is  hal ted.   When  the  rocking 

lever  is  swung  fully  clockwise,  and  the  detent  surface  398  i s  

cammed  onto  the  surface  396L,  a  similar  locking  action  i s  

provided.  

The  gas  drive  and  clearing  assembly  includes  a  l e f t   and  a 
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right  cylinder  408L/R,  each  cylinder  having  a  r e s p e c t i v e  

piston  rod  410L/R,  each  rod  having  a  respective  aft  end 

formed  as  the  disk  92I/R,  each  disk  adapted  to  f i t   t he  

respect ive   s lot   90L/R  in  the  forward  end  of  the  r e s p e c t i v e  

s l ide r   44I/R-  The  forward  ends  of  the  cylinder  are  connected 

by  a  manifold  block  414  which  has  a  socket  to  receive  a  gas  

squib,  or  a  p lu r a l i t y   of  squibs  (not  shown)  ,  whose  upper  end 

416  is  threaded  to  receive  an  e l e c t r i c a l   connector  to  enable  

the  f i r ing  of  the  squib  to  provide  gas  under  pressure  in  t he  

manifold  and  thence  to  the  cyl inders .   A  rocker  arm  418  i s  

pivo  t a l ly   mounted  at  420  to  the  manifold  and  is  coupled  to  

two  pi lot   rods  422L/R  which  are  respect ively   act ivated  by  t h e  

piston  rods  «4**L/R  at  the  forward  end  of  their   stroke  to  open 

a  respect ive   valve  (not  shown)  in  the  manifold.  Thus,  when 

the  r ight  hand  piston  rod  4tSR  is  forward,  the  right  hand 

pi lo t   rod  422R  is  driven  forward  and  opens  the  right  hand 

valve  to  permit  the  flow  of  gas  from  the  squib  into  the  r i g h t  

hand  piston  408R  and  swings  the  rocker  arm  418  to  close  t he  

le f t   hand  valve  to  preclude  the  flow  of  gas  into  the  l e f t  

hand  piston  408L.  The  pistons  also  have  respective  gas  bleed 

ports  424I/R  which  are  aligned  with  corresponding  gas  bleed 

por ts ,   not  shown,  in  the  gun  barre ls .   The  ports  424  are  no t  

cont ro l led   by  the  valves  in  the  manifold  and  pass  gas 

d i r e c t l y   from  the  fired  gun  barrel  into  the  respective  gas  

cyl inder   to  drive  the  respect ive  piston  aftwardly  to  d r i v e  

the  respect ive   s l ider   aftwardly.   The  cylinders  have 
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respective  forward  mounting  brackets,  426L/R  which  are  bol ted 

to  a  top  clamp  bracket  428  by  four  bolts  to  form  the  forward 

clamp  assembly.  Ihe  cylinders  have  respective  aft  mounting 

brackets  -43SL/R  which  are  bolted  to  a  bracket  430  which  i s  

bolted  to  a  top  clamp  bracket  432. 

A  clearing  lever  434  has  a  clevis  436  at  its  forward  end 

p ivota l ly   mounted  at  438  to  a  tab  depending  from  the  b racke t  

430  and  has  a  depending  foot  440  at  its  aft  end  p ro j ec t i ng  

through  a  slot  442  in  the  forward  end  of  the  receiver  housing 

26  adjacent  the  forward  end  of  the  detent  386.  Ihe  d e t e n t  

386  has  three  blind  bores  444  therein,   in  each  of  which  i s  

disposed  a  respective  hel ical   compression  spring  446  which  i s  

captured  between  the  detent  and  the  receiver  housing  and 

which  biases  the  detent  aftwardly.  A  clearing  solenoid  448 

is  bolted  to  the  bracket  430  and  has  an  armature  450,  with  a 

notch  452  in  its  d is ta l   end  which  captures  the  clearing  l e v e r  

434,  and  a  hel ical   compression  spring  454  which  biases  t he  

clearing  lever  and  the  armature  downwardly.  When  the  

clearing  lever  434  is  biased  downwardly,  as  shown  in  FIGS.  38 

and  39,  the  depending  foot  440  is  disposed  immediately 

forward  of  the  detent  386  and  precludes  the  detent  from 

moving  forwardly,  which  precludes  the  rocking  lever  from 

ro ta t ing ,   and  thereby  halts   the  operation  of  the  gun,  

notwithstanding  any  gas  pressure  in  e i ther   of  the  c y l i n d e r s  

408I/R,  thus  "safing"  the  gun  by  leaving  a  fired  c a r t r i d g e  

case  in  one  of  the  barrels .   When  the  clearing  solenoid  448 



0 2 2 0 6 3 0  

-29-  52-AR-2235/2256 

is  energized,  as  shown  in  FIGS.  40  and  41,  it  pulls  up  t he  

armature  450  and  the  clearing  lever  434,  against  the  bias  o f  

the  spring  454,  to  swing  the  depending  foot  440  upwardly  and 

out  of  the  way  of  the  detent  386,  to  permit  the  detent  386  t o  

move  forwardly  against  the  bias  of  the  springs  446,  when  gas  

pressure  in  ei ther   of  the  cylinders  tends  to  cause  the  

rocking  lever  to  ro ta te ,   so  that  the  detent  thereby  permi t s  

the  rocking  lever  to  ro ta te ,   thereby  permitting  operation  o f  

the  gun.  In  this  d i spos i t i on ,   gas  pressure  in  the  p i s t o n s  

will  rec iprocate   the  s l ide rs   44L/R,  which  will  (1)  o s c i l l a t e  

the  rocking  lever  34,  which  will  reciprocate  the  feeder  arm 

48,  which  will  reciprocate   the  cam  driver  58  which  will  d r i v e  

the  feeder  sprocket,   and  (2)  reciprocate  the  s t r i ppe r s   and 

the  gun  bolt  assemblies.   If  rounds  have  (1)  been  fed  and 

str ipped  and  loaded  and  locked,  and  (2)  if  the  f i r i n g  

solenoid  348  has  been  energized,  then  the  gun  will  f i r e .  

If  it  is  desired  to  have  the  gun  powered  by  an  e x t e r n a l  

source,  rather  than  self-powered,  as  by  the  gas  drive  shown 

in  FIGS.  38  and  40,  then  an  external  drive  may  be  s u b s t i t u t e d  

as  shown  in  FIGS.  42  and  43.  The  safing  system,  which 

includes  the  clearing  solenoid  448,  the  clearing  lever  434 

and  the  detent  386,  remains  as  shown  in  FIG.  39  to  provide 

their   funct ions.   The  external  drive  assembly  includes  an 

e l e c t r i c   motor  460,  fixed  to  the  receiver  housing,  whose 

output  shaft  462  is  fixed  to  a  shaft  464  which  is  fixed  to  a 

lower  bevel  gear  466.  The  gear  466  is  meshed  with  a  l a t e r a l  
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bevel  gear  468  fixed  to  a  shaft  469  and  which  is  meshed  with 

an  upper  bevel  gear  470,  which  is  journal  ed  for  rotat ion  with 

respect  to  the  shaft  464.  A  lower  cam  ro l le r   472  i s  

journal  ed  for  rotat ion  on  a  stub  shaft  474  which  is  c a r r i e d  

by  the  lower  gear  466.  An  upper  cam  rol ler   476  is  journa led  

for  rotat ion  on  a  stub  shaft  478  which  is  carried  by  the  

upper  gear  470.  A  shaft  480  is  splined  to  the  central   pos t  

36,  shown  in  FIG.  4,  which  post  is  fixed  to  the  rocking  l eve r  

34.  A  bifurcated  cam  follower  482  is  fixed  to  the  shaft  480 

and  its  b i furcat ion  projects   between  the  gears  466  and  470  so 

that  the  ro l l e r s   472  and  476  may  ride  into  and  out  of  the  

c l e f t   cam  following  surface  484  of  the  b i furca t ion .   The 

shafts  464,  469,  and  480  are  each  respect ively   supported  by 

s t a t iona ry   journals ,   (not  shown.) 

As  viewed  in  FIG.  42,  the  e lec t r i c   motor  460  drives  t h e  

shaft  464  with  the  gear  466  counter-clockwise  so  that  the  

ro l l e r   472  is  carried  counter-clockwise  and  swings  t he  

bifurcated  cam  follower  482  with  the  shaft  480  and  the  

rocking  lever  34  clockwise  until   the  ro l le r   472  exits  t he  

c l e f t   484  and  the  swing  of  the  follower  482  h a l t s .  

Meanwhile,  the  gears  466  and  468  drive  the  gear  470  clockwise 

unti l   it  enters  the  c le f t   484  and  swings  the  follower  482, 

and  thereby,  the  rocking  lever  34  counter-clockwise  until  the  

ro l l e r   476  exits  the  c le f t   484  and  the  swing  of  the  fol lower  

482  halts  until   the  ro l le r   472  reenters  the  c l e f t ,   and  so  on. 

Al te rna t ive ly ,   an  external  drive  may  be  subst i tu ted  as  
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shown  in  FIG.  44.  This  external  drive  assembly  includes  a 

double  acting  cylinder  500  having  a  piston  502  whose  forward 

end  is  connecting  by  a  pivotable  jo in t   504  to  a  journal  rod 

506  which  is  journaled  on  a  post  508  which  is  fixed  to  and 

depends  from  the  underside  of  the  rocking  lever  34  and  i s  

eccentr ic   to  the  central   post  36.  Aftward  movement  of  t h e  

piston  502  pulls  the  rocking  lever  through  the  d i s p o s i t i o n  

shown  in  FIG.  44  to  bring  the  le f t   s l ider   44L  into  its  a f t  

d i spos i t ion .   Forward  movement  of  the  piston  502  pushes  t he  

rocking  lever  to  bring  the  right  s l ider   44R  into  its  a f t  

d i s p o s i t i o n .  
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WHAT  IS  CIAIMED  IS: 

1.  A  machine  gun  comprising  : 

a  r e c e i v e r ;  

a  pair  of  gun  barrels   fixed  to  said  r e c e i v e r ;  

a  pair  of  operating  and  gunbolt  mechanisms  d isposed 

in  said  receiver  for  loading,  locking  and  fir ing  each  of  s a i d  

gun  barrels  r e s p e c t i v e l y ;  

a  rocking  lever  coupled  to  and  between  s a id  

operating  mechanisms  for  driving  said  mechanisms  180°  out  o f  

mutual  phase; 

said  rocking  lever  journaled  for  pivotal  movement 

about  a  central   axis;  and 

external  drive  means  coupled  to  said  rocking  l e v e r  

for  reciprocat ing  said  lever  about  said  ax i s .  

2.  A  machine  gun  according  to  claim  1  wherein: 

said  external  drive  means  is  a  motor  having  an 

output  shaft  which  is  coupled  through  an  in te rmi t ten t   d r i v e  

mechanism  to  a  shaft  fixed  to  said  lever  on  said  a x i s .  

3.  A  machine  gun  according  to  claim  1  wherein: 

said  external  drive  means  is  a  cylinder  having  a 

double  acting  piston  whose  output  stiaft  is  eccen t r i ca l ly   and 

p ivota l ly   coupled  to  said  l e v e r .  
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4.  A  machine  gun  comprising:  

a  r e c e i v e r ;  

a  pair  of  gun  barrels   fixed  to  said  r e c e i v e r ;  

a  pair  of  operating  mechanisns  disposed  in  s a i d  

receiver  for  enabling  loading,  locking  and  f ir ing  each  o f  

said  gun  barrels   r e s p e c t i v e l y ;  

a  rocking  lever  coupled  to  and  between  s a id  

operating  mechanisms  for  driving  said  mechanisms  180°  out  o f  

mutual  phase,  and  journaled  for  pivotal  movement  about  a 

central   a x i s ;  

each  of  said  operating  mechanisms  i nc lud ing :  

a  gun  b o l t ;  

a  s l ider   coupled  to  said  rocking  lever  for  fore  and 

aft  r e c t i l i n e a r   rec iprocat ion  as  said  lever  r e c i p r o c a t e s  

about  its  said  central   axis;  and 

a  forward  s t r ipper   and  an  aft  s t r ipper   each  adapted 

to  be  cammed  t ransverse ly   up  and  down  by  said  s l ider   dur ing 

the  course  of  said  reciprocat ion  of  said  s l i d e r ;  

said  aft  and  forward  s t r ippers   adapted  to  s t r i p  

rounds  of  ammunition  from  a  linked  belt  of  ammunition; 

said  forward  s t r ipper   adapted  to  lock  s a i d  

respect ive   gun  bolt.   -* 
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5.  A  machine  gun  according  to  claim  4  wherein: 

said  pair  of  gun  bolts  are  respect ively   coupled  to  a 

pair  of  accelera t ing  l inkages,   which  are  each  r e s p e c t i v e l y  

coupled  to  said  respective  s l ider   in  said  pair  of  ope ra t ing  

mechanisms,  whereby  said  respective  s l ider   drives  s a i d  

coupled  thereto  gun  bolt  fore  and  aft  to  load  a  round  o f  

ammunition,  and  said  respective  forward  s t r ipper   locks  and 

unlocks  said  gun  bolt,  during  the  course  of  s a id  

reciprocat ion  of  said  s l i d e r .  

6.  A  machine  gun  according  to  claim  5  wherein:  

each  gun  bolt  has  a  bolt  head  which  car r ies   a 

respective  f ir ing  pin  which  is  mounted  on  a  pivot  within  a 

cavity  in  said  bolt  head  on  a  pivotal  axis  which  i s  

t ransverse  to  the  longi tudinal   axis  of  the  respect ive  gun 

b a r r e l ;  

said  f ir ing  pin  has  a  head  projecting  aftwardly  from 

said  pivot  and  a  leg  depending  from  said  pivot  and 

terminating  in  a  penetrator   tip  which  projects   forwardly  

through  a  bore  leading  from  said  cavity  to  the  face  of  t h e  

gun  b o l t .  
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7.  A  machine  gun  according  to  claim  6  further  compris ing:  

a  hammer  assembly  having  a  hammer  head  adapted  t o  

swing  to  and  between  one  d i spos i t ion   whereat  it  s t r ikes   t he  

head  of  one  of  said  f i r ing  pins  when  the  respect ive  one  b o l t  

head  is  in  i ts   locked  d i spos i t ion   and  another  d i s p o s i t i o n  

whereat  it  s t r ikes   the  head  of  the  other  of  said  f i r ing  p ins  

when  the  respective  other  bolt  head  is  in  its  locked 

d i s p o s i t i o n ;  

each  f ir ing  pin  when  struck  by  said  hammer  adapted 

to  swing  its  penetrator   forwardly  beyond  the  face  of  the  gun 

bolt  into  the  primer  cup  of  a  round  of  ammunition  captured  on 

the  face  of  the  gun  b o l t ;  

said  penetrator   having  a  taper  such  that  it  forms  a 

tapered  cavity  in  the  primer  cup  whose  surface  will  cam  the  

penetra tor   aftwardly  behind  said  bolt  face  upon  t r a n s v e r s e  

movement  of  the  round  along  said  bolt  f ace .  
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8.  A  machine  gun  comprising:  

a  r e c e i v e r ;  

a  pair  of  gun  barrels   fixed  to  said  r e c e i v e r ;  

a  pair  of  operating  mechanisms  disposed  in  s a i d  

receiver  for  loading,  locking  and  fir ing  each  of  said  gun 

barrels   r e s p e c t i v e l y ;  

a  rocking  lever  mounted  for  o s c i l l a t i o n ;  

each  of  said  operating  mechanisms  inc lud ing :  

a  s l ider  coupled  to  said  rocking  lever  and 

mounted  for  fore  and  aft  reciprocat ion  in  response  to  s a i d  

o s c i l l a t i o n ;  

a  gun  bolt  assembly  coupled  to  said  s l ider   and 

mounted  for  fore  and  aft  reciprocat ion  in  response  to  s a i d  

reciprocat ion  of  said  s l i d e r ;  

a  locking  element  cooperating  with  said  s l i d e r  

and  mounted  for  t ransverse  reciprocat ion  in  response  to  s a i d  

rec iprocat ion   of  said  s l ider   for  engaging  and  disengaging 

said  gun  bolt  assembly  in  a  forward  d ispos i t ion   thereof  and 

for  t ransverse ly   shif t ing  said  gun  bolt  assembly  to  and 

between  an  unlocked  and  locked  d i s p o s i t i o n .  
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9.  A  machine  gun  according  to  claim  8  further  inc lud ing :  

a  sprocket  for  advancing  a  belt  of  l inked 

ammunition;  and  wherein 

said  locking  element  is  a  forward  s t r ipper   and  each 

of  said  operating  mechanisms  includes  said  forward  s t r i p p e r  

and  an  aft  s t r i ppe r ,   both  cooperating  with  said  s l ider   and 

mounted  for  t ransverse  rec iprocat ion   in  response  to  s a id  

reciprocat ion  of  said  s l ider   for  s t r ipping  a  round  o f  

ammunition  from  a  belt  of  linked  ammunition  in  said  sp rocke t .  

10.  A  machine  gun  according  to  claim  9  wherein:  

the  pitch  of  the  tips  of  the  teeth  of  said  sp rocke t  

is  greater   than  the  pitch  of  the  belt  of  linked  ammunition. 
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11.  A  machine  gun  according  to  claim  8  wherein: 

each  of  said  gun  bolt  assemblies  inc ludes :  

a  gun  bolt  head; 

a  firing  pin  p ivota l ly   mounted  to  said  gun  b o l t  

head;  and 

a  hammer  assembly  which  inc ludes :  

a  hanmer  head  adapted  to  swing  to  and  between 

one  d i spos i t ion   whereat  it  s t r ikes   one  of  said  f i r ing  p in s  

when  the  respective  one  bolt  head  is  in  its  locked 

d ispos i t ion   and  another  d ispos i t ion   whereat  it  s t r ikes   the  

other  of  said  f ir ing  pins  when  the  respective  other  bolt  head 

is  at  its  locked  d i s p o s i t i o n ;  

said  locking  element  blocking  said  hammer  head  from 

s t r ik ing   its  respective  bolt  head  until  said  locking  element 

has  engaged  and  shifted  its  respective  bolt  head  to  i t s  

locked  d i s p o s i t i o n .  
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12.  A  machine  gun  according  to  claim  5  wherein: 

each  of  said  gun  bolts  is  coupled  to  a  r e s p e c t i v e  

accelera t ing  linkage  by  a  quick-re lease   pivotal  connect ion  

inc luding  

a  clevis   and  a  crosspin  formed  in  an  end  of  one 

of  the  components  comprising  the  group  of  bolt  and 

accelera t ing   linkage,  and 

a  hook  and  a  spring  loaded  closure  t h e r e f o r ,  

both  formed  in  an  end  of  the  other  of  the  components  in  s a id  

group,  said  hook  adapted  to  enter  said  clevis  and  engage  onto 

said  crosspin,   said  closure  adapted  to  capture  said  hook  onto 

said  c r o s s p i n .  

13.  A  machine  gun  according  to  claim  9  wherein:  

said  sprocket  is  mounted  to  a  f i r s t   s h a f t ;  

said  f i r s t   shaft  is  re leasably   coupled  to  and  d r iven  

by  a  second  s h a f t ;  

said  second  shaft  is  coupled  by  a  one-way  clutch  to  

a  drum  cam; 

said  drum  cam  is  driven  by  a  cam  driver  assembly 

which  is  coupled  to  and  driven  by  said  rocking  l e v e r ,  

whereby  o s c i l l a t i o n   of  said  rocking  l eve r  

i n t e rmi t t en t ly   rotates   said  sprocket   in  a  f i r s t   d i rec t ion   t o  

advance  the  belt  of  ammunition,  and  decoupling  said  f i r s t  

shaft  from  said  second  shaft  permits  rotat ion  of  s a i d  

sprocket  in  a  second  d i rec t ion   opposite  to  said  f i r s t  

d i r e c t i o n .  
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14.  A  machine  gun  comprising: 

a  r e c e i v e r ;  

a  pair  of  gun  barrels   fixed  to  said  r e c e i v e r ;  

a  pair  of  operating  and  gun  bolt  mechanisms  d isposed 

in  said  receiver  for  loading,  locking  and  f ir ing  each  of  s a i d  

gun  barrels   r e s p e c t i v e l y ;  

a  rocking  lever  coupled  to  and  between  s a id  

operating  and  gun  bolt  mechanisms  for  driving  said  mechanisns 

180°  out  of  mutual  phase; 

a  clearing  mechanism  inc lud ing :  

detent  means  having  a  f i r s t   d i spos i t ion   whereat  

said  detent  means  engages  said  rocking  lever  to  p rec lude  

rocking  thereof  and  a  second  d ispos i t ion   permitting  rocking 

t h e r e o f ;  

spring  means  normally  biasing  said  detent  t o  

its  f i r s t   d i s p o s i t i o n ;  

blocking  means  having  a  f i r s t   d i s p o s i t i o n  

whereat  said  blocking  means  blocks  said  detent  means  from 

shi f t ing   from  said  f i r s t   d i spos i t ion   to  said  second 

d i s p o s i t i o n ;  

addit ional  spring  means  normally  biasing  s a i d  

blocking  means  to  its  f i r s t   d i s p o s i t i o n ;  

solenoid  means  having  a  deenergized  d i s p o s i t i o n  

for  permitting  said  blocking  means  to  be  disposed  by  s a i d  

addi t ional   spring  means  in  its  f i r s t   d i spos i t ion   and  having 

an  energized  d ispos i t ion   for  shif t ing  said  blocking  means  to  

its  second  d i s p o s i t i o n .  
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1  15.  A  machine  gun  compris ing:  

a  r e c e i v e r ;  

a  pair  of  gun  ba r re l s   fixed  to  said  r e c e i v e r ;  

a  pair  of  operating  and  gunbolt  mechanisn  d isposed  

5  in  said  receiver  for  loading,  locking  and  f ir ing  each  of  s a i d  

gun  bar re ls   r e s p e c t i v e l y ;  

a  rocking  lever  coupled  to  and  between  s a i d  

operating  mechanians  for  driving  said  mechanisms  180°  out  o f  

mutual  phase;  

10  said  rocking  lever  journaled  for  o s c i l l a t i o n   about  a 

central   axis;  and 

external   drive  means  coupled  to  said  rocking  l e v e r  

for  rec iproca t ing   said  lever  about  said  a x i s .  

16.  A  gun  according  to  claim  15  wherein: 

15  said  external   drive  means  i nc ludes  

a  motor  having  an  output  shaft  which  is  coupled 

through  an  i n t e rmi t t en t   drive  mechanism  to  said  rocking 

lever  . 

20 
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1  17.  A  gun  according  to  claim  15  wherein 

said  external  drive  means  include 

a  motor  driving  a  pinion  gea r ;  

said  pinion  gear  meshed  with  and  driving  two 

5  mutually  opposed  gears,  respect ively   journaled  for  r o t a t i o n  

about  a  cannon  axis,  in  opposite  d i rec t ions   of  r o t a t i o n ;  

a  cam  follower  having  a  c le f t   cam  surface  d isposed 

between  said  two  opposed  gears  and  journaled  for  o s c i l l a t i o n  

about  an  axis  to  and  between  two  angularly  spaced  a p a r t  

10  d i s p o s i t i o n s ;  

two  cams,  each  carried  by  a  respect ive  one  of  s a i d  

two  opposed  gears;  and  one  of  said  cams  adapted  to  enter  s a i d  

c le f t   at  one  of  said  d i spos i t ions   and  to  swing  said  fo l lower  

to  the  other  of  said  d i spos i t ions   and  to  exit  said  c l e f t ,   and 

15  the  other  of  said  cams  adapted  to  enter  said  c l e f t   at  s a i d  

other  of  said  d i spos i t ions   and  to  swing  said  follower  to  s a i d  

one  of  said  d i spos i t ions   and  to  exit  said  c l e f t .  

20 
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1  18.  A  gun  according  to  claim  17  wherein 

said  cam  follower  is  fixed  to  a  shaft  which  is  fixed  to  a 

f i r s t   gear  which  is  meshed  with  a  second  gear  which  i s  

journaled  for  o s c i l l a t i o n   about  said  central   axis  of  s a i d  

5  rocking  lever  and  connected  to  said  rocking  lever;  having  a 

mode  of  operation  t h a t  

continuous  ro ta t ion   of  said  motor  provides  ro ta t ion   o f  

said  two  cams  in  respect ive   opposite  d i r ec t ions ,   one  of  s a i d  

cams  swinging  said  follower  in  one  d i rec t ion   and  the  other  o f  

10  said  cams  swing  said  follower  in  the  other  d i rec t ion ,   and 

such  o s c i l l a t i o n   of  said  follower  providing  o s c i l l a t i o n   o f  

said  rocking  l e v e r .  

19.  A  gun  according  to  claim  18  wherein: 

said  second  gear  is  connected  to  said  rocking  lever  by  a 

15  common  shaft  fixed  to  b o t h .  

20.  A  gun  according  to  claim  18  wherein: 

said  second  gear  is  in tegral   with  said  rocking  l e v e r .  

21.  An  external   drive,  for  a  gun  having  a  operating  mechanism 

including  a  rocking  lever  journaled  for  o s c i l l a t i o n   about  a 

2o  centra l   axis,   compris ing:  

a  motor  having  an  output  shaft  which  is  coupled  through 

an  in t e rmi t t en t   drive  mechanism  to  said  rocking  l e v e r .  
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1  22.  A  drive  according  to  claim  21  further  inc lud ing :  

a  pinion  gear  driven  by  said  motor; 

said  pinion  gear  meshed  with  and  driving  two 

mutually  opposed  gears,  respec t ive ly   journaled  for  r o t a t i o n  

5  about  a  common  axis,  in  opposite  d i rec t ions   of  r o t a t i o n ;  

a  cam  follower  having  a  c lef t   cam  surface  d i sposed  

between  said  two  opposed  gears  and  journaled  for  o s c i l l a t i o n  

about  an  axis  to  and  between  two  angularly  spaced  a p a r t  

d i s p o s i t i o n s ;  

,Q  two  cams,  each  carr ied  by  a  respect ive   one  of  s a i d  

two  opposed  gears,  and  one  of  said  cams  adapted  to  enter  s a i d  

c l e f t   at  one  of  said  d i spos i t ions   and  to  swing  said  fo l lower  

to  the  other  of  said  d i spos i t ions   and  to  exit  said  c l e f t ,   and 

the  other  of  said  cams  adapted  to  enter  said  c l e f t   at  s a i d  

15  other  of  said  d i spos i t ions   and  to  swing  said  follower  to  s a i d  

one  of  said  d i spos i t ions   and  to  exit  said  c l e f t .  

20 
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1  23.  A  drive  according  to  claim  22  wherein 

said  cam  follower  is  fixed  to  a  shaft  which  is  fixed  to  a 

f i r s t   gear  which  is  meshed  with  a  second  gear  which  i s  

journaled  for  o s c i l l a t i o n   about  said  central   axis  of  s a i d  

5  rocking  lever  and  connected  to  said  rocking  lever;  having  a 

mode  of  operation  t h a t  

continuous  ro ta t ion  of  said  motor  provides  ro ta t ion   o f  

said  two  cams  in  respect ive   opposite  d i r ec t ions ,   one  of  s a i d  

cams  swinging  said  follower  in  one  d i rec t ion   and  the  other  o f  

10  said  cams  swing  said  follower  in  the  other  d i r ec t ion ,   and 

such  o s c i l l a t i o n   of  said  follower  providing  o s c i l l a t i o n   o f  

said  rocking  l e v e r .  

24.  A  drive  according  to  claim  22  wherein: 

said  second  gear  is  connected  to  said  rocking  lever  by  a 

15  common  shaft  fixed  to  b o t h .  

25.  A  drive  according  to  claim  22  wherein: 

said  second  gear  is  integral   with  said  rocking  l e v e r .  

20 
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