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©  External  drive  for  a  machine  gun. 

{ ^ ©   An  external  drive  for  a  gun  having  an  operating 
^mechanism  including  a  rocking  lever  journaled  for 

oscillation  about  a  central  axis,  comprising  a  motor 
^   having  an  output  shaft  which  is  coupled  through  an 
O  intermittent  drive  mechanism  to  the  rocking  lever.  s  
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EXTERNAL  DRIVE  FOR  A  MACHINE  GUN 

This  invention  relates  to  an  external  drive  par- 
ticularly  suitable  for  a  machine  gun  having  two  gun 
barrels  and  a  linkage  which  alternatively  drives 
each  breech  bolt  via  a  cam  operated  accelerator. 

A  two  barreled  machine  gun  having  an  operat- 
ing  mechanism  driven  by  an  external  source  is 
shown  in  US-A-430206.  In  this  gun,  a  hand  crank  or 
a  motor  rotates  a  shaft  to  rotate  two  180°  out  of 
phase  cams.which  cams  repectively  oscillate  two 
levers,  which  levers  reciprocate  respective  loading 
and  firing  bolts. 

It  is  an  object  of  this  invention  to  provide  an 
external  drive  that  oscillates  a  rocking  lever  in  the 
drive  linkage  of  a  machine  gun. 

According  to  the  present  invention  there  is 
provided  an  external  drive  for  a  gun  having  an 
operating  mechanism  including  a  rocking  lever 
journaled  for  oscillation  about  a  central 
axis.characterized  in  that  it  comprises  a  motor  hav- 
ing  an  output  shaft  which  is  coupled  through  an 
intermittent  drive  mechanism  to  said  rocking  lever. 

These  and  other  objects,  features  and  advan- 
tages  of  the  invention  will  become  apparent  from 
the  following  specification  thereof  taken  in  conjunc- 
tion  with  the  ccompanying  drawings  in  which: 

FIG.1  is  a  perspective  view  of  a  gun  em- 
bodying  this  invention; 

FIG.2  is  a  detail  of  FIG.1  showing  the  operat- 
ing  linkages  contained  in  the  receiver  assembly  of 
the  gun  of  FIG.1  ; 

FIG.3  and  4  are  a  top  view  and  a  side  view 
respectively  in  elevation  of  an  external  drive,  and 
having  a  rotary  input  coupled  to  the  oprating 
mechanism;  and 

FIG.5  is  a  perspective  view.similar  to  FIG.2, 
showing  an  external  drive  having  a  rectilinear,  re- 
ciprocating  input  coupled  to  the  operating  mecha- 
nism. 

As  seen  in  FIG.1,  the  gun  includes  a  left  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  barrels  are  also  con- 
strained  by  a  muzzle  clamp  assembly  16,  a  mid- 
barrei  clamp  assembly  18,and  an  aft  clamp  assem- 
bly  22.  The  breech  housing  12  is  fixed  to  a  re- 
ceiver  housing  26  in  a  receiver  assembly  28.  A 
hammer  assembly  30  is  also  fixed  to  the  breech 
housing  1  2.  The  breech  and  receiver  housings  may 
be  considered  together  to  be  the  classical 
"receiver". 

As  seen  in  FIG.2,the  operating  mechanism  32 
is  mainly  disposed  within  the  receiver  housing  26 
and  is  included  in  the  receiver  assembly  28.  This 
operating  mechanism  includes  a  rocking  lever  34 
which  is  fixed  to  a  central  post  36,  and  which  post 

is  journaled  for  oscillation  to  the  receiver  housing 
26.  The  rocking  lever  34  has  a  left  arm  34L  to 
which  is  fixed  a  left  post  38L  which  is  journaled  to 
the  forward  end  of  a  left  link  40L,  and  has  a  right 

5  arm  (not  visible)  to  which  is  fixed  a  right  post  (not 
visible)  which  is  journaled  to  the  forward  end  of  a 
right  link  40R.  The  aft  end  of  the  left  link  40L  is 
journaled  to  a  left  post  42L  which  is  fixed  to  a  left 
slider  44L.  The  aft  end  of  the  right  link  40R  is 

10  journaled  to  a  right  post  (not  visible)  which  is  fixed 
to  a  right  slider  44R  which  is  identical  to  the  left 
slider  44L.  The  aft  end  of  each  link  40LR  has  a 
projection  40P  which  is  captured  in  a  respective 
notch  in  the  respective  slider  44L/R  to  capture  the 

75  link  to  its  respective  post  42LR.  An  additional  post 
46  is  fixed  to  the  rocking  lever  34  and  is  journaled 
to  the  forward  end  of  a  feeder  arm  48.  The  aft  end 
of  the  feeder  arm  48  has  a  post  (not  visible)  to 
which  is  pivotally  journaled  a  tail  slider  52.  The  aft 

20  end  of  the  slider  has  a  cross-piece  54  which  rides 
in  a  channel  56  in  the  receiver  housing  26.  The 
forward  end  of  the  slider  52  has  a  cam  driver  58 
with  two  mutually  spaced  apart  upstanding  arms 
which  terminate  in  mutually  opposed  cam  elements 

25  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  the  receiver  housing.  The  cam  driver 
is  thereby  constrained  to  rectilinear  reciprocating 
movement  when  driven  by  the  feeder  arm  48 

30  whose  forward  end  is  free  to  oscillate  laterally  while 
reciprocated  fore  and  aft  by  the  rocking  lever  34. 
The  cam  driver  drives  (not  shown  here)  a  drum 
cam  which  in  turn  drives  a  feed  sprocket  to  ad- 
vance  a  belt  of  linked  ammunition  transversely 

35  through  the  gun.  Each  full  cycle  of  oscillation  of  the 
rocking  lever  34  results  in  the  sprocket  advancing 
the  belt  of  ammunition  by  two  rounds.  The  aft  ends 
of  the  two  sliders  44L/R  are  repectively  coupled  to 
two  accelerator  arms  which  in  turn  are  respectively 

40  coupled  to  two  bolt  assemblies.  Each  full  cycle  of 
oscillation  of  the  rocking  lever  34  results  in  the  fore 
and  aft  reciprocation  of  both  bolt  assemblies  to 
chamber  and  fire  of  two  rouds  of  ammunition.  Each 
of  the  two  sliders  also  cooperates  (not  shown  here) 

45  with  a  respective  set  of  front  and  rear  strippers 
which  serve  to  strip  a  round  of  ammunition  from 
the  belt  and  to  place  the  round  on  the  face  of  the 
bolt  assembly,  and  to  lock  the  bolt  assembly  when 
the  round  is  chambered. 

so  As  seen  in  FIGS  3  and  4,  the  external  drive 
assembly  includes  an  electric  motor  100,  fixed  to 
the  receiver  housing.whose  output  shaft  102  is 
fixed  to  a  bevel  pinion  gear  104.  The  pinion  gear 
104  is  meshed  with  two  mutually  opposed  bevel  - 
gears  106,108  respectively  journaled  for  rotation 
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about  a  common  axis.in  opposite  direction.  A  lower 
cam  roller  114  is  journaled  for  rotation  on  a  stub 
shaft  116  which  is  carried  by  the  lower  gear  108. 
An  upper  cam  roller  110  is  journaled  for  rotation  on 
a  stub  shaft  112  which  is  carried  by  the  upper  gear 
106.  A  shaft  120  is  splined  to  the  central  post  36 
shown  in  FIG.2,  which  post  is  fixed  to  the  rocking 
lever  34.  A  bifurcated  cam  follower  118  is  fixed  to 
the  shaft  120  and  its  bifurcation  projects  between 
the  gears  106  and  108  so  that  the  rollers  110  and 
114  may  ride  into  and  out  of  the  cleft  cam  following 
surface  122  of  the  bifurcation.  The  shafts  102,120, 
and  post  36  are  each  respectively  supported  by 
stationary  journals,  (not  shown).  Shaft  120  is  fixed 
to  a  first  gear  124  which  is  meshed  with  a  second 
gear  126  which  is  journaled  for  oscillation  about 
said  central  axis  of  said  rocking  lever  and  con- 
nected  to  said  rocking  lever  34,  such  as  by  a 
common  shaft  36  fixed  to  both.  Second  gear  126 
may  be  integratel  with  said  rocking  lever  34. 

As  viewed  in  FIG.4,  gear  108  is  driven  counter- 
clockwise  so  that  the  roller  114  is  carried  counter- 
clockwise  and  swings  the  bifurcated  cam  follower 
118  with  the  shaft  120  and  the  rocking  lever  34 
clockwise  until  the  roller  114  exits  the  cleft  1  1  2  and 
the  swing  of  the  follower  118  halts.  Meanwhile, 
gear  104  drives  the  gear  106  clockwise  until  it 
enters  the  cleft  122  and  swings  the  follower  118, 
and  thereby,  the  rocking  lever  34  counter-clockwise 
until  the  roller  110  exits  the  cleft  122  and  the  swing 
of  the  follower  118  halts  until  the  roller  114  reenters 
the  cleft.and  so  on. 

This  oscillation  is  communicated  to  gear  124 
and  thereby  to  gear  26  and  the  post  36  and  rock- 
ing  lever  34. 

Alternatively,  an  external  drive  may  be  substi- 
tuted  as  shown  in  FIG.5.  This  external  drive  assem-' 
bly  includes  a  double  acting  cylinder  500  having  a 
piston  502  whose  forward  end  is  connected  by  a 
pivotal  joint  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  is  eccentric  too  the  central  post  36.  Aftward 
movement  of  the  piston  502  pulls  the  rocking  lever 
through  the  disposition  shown  in  FIG.5  to  bring  the 
left  slider  44L  into  its  aft  disposition.  Forward 
movement  of  the  piston  502  pushes  the  rocking 
lever  to  bring  the  right  slider  44R  into  its  aft  dis- 
position. 

an  output  shaft  (102)  which  is  coupled  through  an 
intermittent  drive  mechanism  to  said  rocking  lever 
(34). 

2-  A  drive  according  to  claim  1  characterized  in 
5  that  it  comprises; 

-  a  pinion  gear  (104)  driven  by  said  motor  (100); 
-  said  pinion  gear  (104)  being  meshed  with  and 
driving  two  mutually  opposed  gears  (108,106),  re- 
spectively  journaled  for  rotation  about  a  common 

m  axis  (36),  in  opposite  direction; 
-  a  cam  follower  (118)  having  a  cleft  cam  surface 
(122)  disposed  between  said  two  opposed  gears 
(108,106)  and  journaled  for  oscillation  about  an  axis 
to  and  between  two  angularly  spaced  apart  disposi- 

15  tions; 
-  two  cams  (114,110),each  carried  by  a  respective 
one  of  said  two  opposed  gears  (108,106),  and  one 
of  said  cams  being  adapted  to  enter  said  cleft  at 
one  of  said  dispositions  and  to  swing  said  follower 

20  (118)  to  the  other  of  said  dispositions  and  to  exit 
said  cleft,  and  the  other  of  said  cams  being  adpted 
to  enter  said  cleft  at  said  other  of  said  dispositions 
and  to  swing  said  follower  (118)  to  said  one  of  said 
dispositions  and  to  exit  said  cleft. 

25  3-  A  drive  according  to  claim  2  wherein  said 
cam  follower  (118)  is  fixed  to  a  shaft  (120)  which  is 
fixed  to  a  first  gear  (124)  which  is  meshed  with  a 
second  gear  (126)  which  is  journaled  for  oscillation 
about  said  central  axis  of  said  rocking  lever  (34) 

30  and  connected  to  said  rocking  lever;  having  a 
mode  operation  that 
continuous  rotation  of  said  motor  (100)  provides 
rotation  of  said  two  cams  (114,110)  in  respective 
opposite  directions,  one  of  said  cams  swinging  said 

35  follower  (1  1  8)  in  one  direction  and  the-  other  of  said 
cams  swing  said  follower  in  the  other  directionm 
and  such  oscillation  of  said  follower  (118)  providing 
oscillation  of  said  rocking  iever. 

4-  A  drive  according  to  claim  2  wherein: 
40  said  second  gear  (126)  is  connected  to  said  rock- 

ing  lever  (34)  by  a  common  shaft  (36)  fixed  to  both. 
5-  A  drive  according  to  claim  2  wherein: 

said  second  gear  (126)  is  integral  with  said  rocking 
lever  (34). 

45 

50 

Claims 

1-  An  external  drive  for  a  gun  having  an  operat- 
ing  mechanism  including  a  rocking  lever  (34)  jour-  55 
naled  for  oscillation  about  a  central  axis  (36),  char- 
acterized  in  that  it  comprises  a  motor  (100)  having 
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