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Figure 5-1. Cam Followers on Bolt Actuate Belt Feed Lever.
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Figure 5-2. Roller on Bolt Actuates Feed Lever.
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Figure 5-3. Cam Surfaces on Bolt Actuate Belt Feed Lever.
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Figure 5-7. Follower on Receiver Actuates Strip Feed Lever.
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Figure 5-8. Cam Grooves in Barrel
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Figure 5-9. Pin on Bolt Actuates Belt Feed Lever.
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Figure 5-10. Cam Follower on Bolt Actuates Belt Feed Levers.
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Figure 5-12. Recoiling Barrel Extension Actuates Belt Feed Levers.
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Figure 5-13. Follower on Bolt Rotates Feed Pinion Extension.
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Figure 5-14. Piston Operated Feed Sprocket.
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Figure 5-15. Cam on Operating Rod Rotates Belt Feed Slide.
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Figure 5-18. Cam Plate Attached to Operating
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Figure 5-17. Recoiling Barrel Extension
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FEED SYSTEMS
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THE MACHINE GUN
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Figure 5-19. Cam Grooves in Bolt Extension Actuate Belt Feed Slide and Cartridge Positioning Lever.
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Figure 5-21. Feed Strip Slide Is Actuated by Recoiling Cam Plate and Springs.
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FEED SYSTEMS
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Figure 5-22. Cam Grooves on Operating Rod Actuate Belt Feed Slide.
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Figure 5-23. Cam on Operating Rod
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FEED SYSTEMS
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Figure 5-25. Recoiling Barrel Extension Hotates Feed Sprocket.
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THE MACHINE GUN
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Figure 5-26. Cams on Operating Hod Rotate Feed Sprocket.
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Figure 5-27. Lug on Operating Rod Actuates Sprocket Rotating Cam.
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Figure 5-28. Rotating Sprocket Actuates Bicycle Type Chain Ammunition Belt.
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FEED SYSTEMS
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Figure 5-29. Cam Groove in Operating Rod Actuates Feed Sprocket Ratchet.
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Figure 5-30. Recoiling Bolt Actuates Conveyor Pinions.
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FEED SYSTEMS
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Figure 5-31. Gas Operated Rack and Pinion System Actuates Cartridge Conveyor.
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THE MACHINE GUN

CARTRIDGE LIFTING FIN

UPPER CAM GROOVE

FEED RATCHET

LOWER CAM GROOVE

OFERATING ROD

Figure 5-32. Cam Grooves in Operating Rod Actuate
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FEED SYSTEMS
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Figure 5-33. Blow-forward Operating Rod Lifts Cartridge Feed Tray and Rotates Sprocket.
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FEED SYSTEMS
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Figure 5-34. Recoiling Bolt Actuates Feed Sprocket.
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Figure 5-35. Cam Follower on Barrel Extension Rotates Feed Sprocket.
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Figure 5-36. Spiral Cam Withdraws Rimmed Ammunition From Belt.
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Figure 5-37. Cam on Operating Rod Actuates Belt Feed Levers and Cartridge Elevators.
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Figure 5-38. Recoiling Cam Plate Actuates Belt Feed Lever and Cartridge Elevator.
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Figure 5-39. Cartridge Lifter Is Actuated by Cams in Receiver Wall.
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Figure 5-40. Counter-Recoiling Bolt Actuates Cartridge Litter.
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Figure 5 41. Recoiling Bolt Actuates Cartridge Lifter.
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Figure 5-43. Gas Actuated Cartridge Lifter and Rammer.
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Figure 5-44. Cam on Barrel Extension Actuates Belt Feed Lever.
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Figure 5-45. Cam on Receiver Guides Spring-Powered Loading Tray.
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Figure 5-46. Cam on Recoiling Breech Actuates Feed Strip.

267



THE MACHINE GUN

FEED SLIDE LEVER
a BARREL OPERATING CAM TRACK
- R RECEIVER
\\( T 2 5 - 2 Bt .._.- _
e E - o ~
\E ol -

BREECH

INCOMING
ROUNDS

CAM CAUSES
FEED HANDS

TO ROTATE

FEED HANDS PLACE
ROUNDS IN THE
LOADING TRAY

OPERATING LATCH ~

Pt '.-‘}

SrmirTLe
R L w e .
1T TE TE T T i T T -

FEED OPERATING ROD

LOADING
TRAY

’ Pt e W Ry, W
WP T TR

-\ RMMEH iH
i~ COCKED POSITION

I “RAMMER TRIP

TOP VIEW OF GUN DURING RECOIL

| Figure 5-47. Recoiling Breech Block Actuates

268



FEED SYSTEMS

FEED OPERATING ROD

CARTRIDGE
RAMMER

-:'..-.I"--,__.I‘h“‘. ..1 REEEIUER
< SR
< N
COUNTER- ;
RECOILING ;
BREECH ;

;
INCOMING ’ LOADING TRAY

ROUND S

TRAY RELEASE PIN

D D 2 ) ol B 8 5 e o o o L o [ e e o S o o o e e e e

..............

RAMMER LOADING

SPRINGS TRAY RETURN
SPRING

RAMMER TRIP

Belt Feed Slide and Cocks Rammer.

269



THE MACHINE GUN

F. Linkless

FEED CABLES

CABLE ACTUATING
SPRINGS

MAGAZINE

MAGAZINE
FOLLOWERS

CABLE GUIDE
PULLEYS

MAGAZINE TO GUN
FOLLOWER

Fiqure 5-48. Spring-Loaded Cable Makes U-Shaped Magazine Possible.
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Figure 5-49. Fan-Shaped Magazine Stores Ammunition on Endless Belt of Clips.
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Figure 5-55. Recoiling Bolt Actuates Cartridge Feeding Cams.
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Figure 5-58. Cam on Bolt Rotates Feed Drum and Feed Sprocket.
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Figure 5-59. Cam-Operated Feed Rack Strips and
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Figure 5-60. Rotating Sprocket Feeds Figure 5-61. Continuous Magazine Retains
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Figure 5-62. Types of Links.
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Figure 5-63. Example of Link for Large-Caliber Figqure 5-64. Belt Delinker.
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EMPTY BELT

286



FEED SYSTEMS

CARTRIDGE AUGNING SPRINGS

>3

= FEED LIPS
B

CARTRIDGE HEAD .=
SUPPORT SPRINGS m
j = ——

SECTION CUT THRU FEEDER
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Figqure 5-67. Qiler Valve Actuated by Movement
of Cartridges Through Feedway.
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Figure 5-68. Qiler Valve Actuated by Movement

of Cartridges Through Feedway, Wetling the
Wiper Brushes.
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Figure 5-70. Blowback Gases Atomize Small Quantity of Oil, Lubricating Chamber. Oil Is Pumped
by Action of Recoiling Gun.
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BOLT ROTATING
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Figure 6-1. Sclid Bolt Unlocked by Action of Operating Rod on Cam Groove in the Bolt.
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Figure 6-2. Sclid Bolt Is Unlocked by the Counter-Recoiling Barrel Extension.
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Figure 6-3. Gas Piston Actuates Locking Lug on Bolt Extension. Gas Pressure Then Unlocks Bolt.
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Figure 6-4. Gas Piston Actuates Locking Lug Prop. Gas Pressure Then Unlocks Bolt.
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Figure 6-6. Rearward Thrust of Primer and Firing Pin Causes Bolt Head To Be Unlocked.
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Figure 6-7.
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Figure 6-8. Bolt Is Not Locked; It Is Merely Delayed by Inclined Surfaces.
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Figure 6-9. Action of Primer on Firing Pin Causes Bolt To Unlock.
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Figure 6-10. Cam on Operating Rod Unlocks Solid Bolt.
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Figure 6-11. Solid Bolt Unlocked by Action of Operating Rod on Cam Groove in the Bolt.
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Figure 6-12. Gas Pressure on Inclined Surfaces Force Locking Mass and Bolt to Unlocked Position.
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Figure 6-13. High Gas Pressure Causes Spirals To Bind. When Pressure Lowers, Spirals Slide,
Unlocking the Bolt.
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Figure 6-14. Cam on Operating Rod Rotates Bolt Locking Ring.
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Figure 6-19. Cam Follower in Receiver Causes Recoiling Locking Sleeve To Rotate, Unlocking the Bolt.
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Figure 6-20. Cam Groove in Receiver Causes Locking Sleeve To Rotate, Unlocking the Bolt.
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Figure 6-21. Cam Groove in Receiver Causes Locking Sleeve To Rotate, Unlocking the Bolt.
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Figure 6-24. Bolt Is Unlocked When Operating Rod Rotates Unlocking Pinion.
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Figure 6-26. Action of the Fixed Link on End of Recoiling Bolt Causes It To Unlock.
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the Bolt.
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LOCKING SURFACES

RECEIVER

LOCKING SURFACE
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Figure 6-112. Recoiling Slide Cams Locking Lug Free of Barrel Extension.
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LOCKING SYSTEMS

~ BARREL

LOCK OPERATING CAM
IN RECEIVER

RECEIVER

GAS PISTON

— LOCK QPERATING ROD

FIRED CARTRIDGE

LOCKING RECESS IN THE
BARREL EXTENSION

Figure 6-113. Operating Rod Removes Prop From Locking Lug. Gas Pressure Forces Locking
Lug Free of Heceiver.
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THE MACHINE GUN

BARREL

BOLT

STATIONARY SPREADER
BLOCK MOUNTED
ON THE RECEIVER

RECEIVER

ROLLERS ARE PUSHED
INTO RECESSES AT THE
END OF THE BLOCK

BOLT RETURN
SPRING

LOCKING ROLLERS
ALSO ACT AS A
BARREL HOLD BACK

LOCKING RECESSES ‘ -~ »
IN THE SLIDE S

Figure 6-114. Bolt and Barrel Recoil to a Point Where Locking Rollers Are Forced Free of Bolt.
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LOCKING SYSTEMS

G. Caseless Cartridges

PROPELLING EXPLOSIVE
Xy CHARGE CHARGE
Wy, PRIMER /
Wy BOLT -

PROPELLANT EXHAUST SECTION THRU

OUTLET CARTRIDGE
RECEIVER
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Ill-.__.lh
LTy
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GCARTRIDGE

CARTRIDGE IS5
FIRED WHILE
BOLT 1S MOVING
FORWARD

BOLT HEAD SEALS OFF
BLOW BACK GASES

PORTION OF CHAMBER
ACTS AS ENGINE CYLINDER

Figure 6-115. Piston Rings on Bolt Seal Bore. Complete Round Fired From Gun,
Eliminating Extraction and Ejection.
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Figure 6-116. Gas Check Ring Seals Bore. Complete Round Fired From Gun, Eliminating Extraction
and Ejection.

BRONZE GAS CHECK RING
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Chapter 7

ROTARY CHAMBER GUNS

CYLINDER

CYLINDER HAND

HAMMER

BARREL EXTENSION
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: : SPRING
CYLINDER LATCH NN 2 /
! g o .
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TRIGGER
BAR
.,H\\
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.:.l I
: HAMMER
.-’- SPRING
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SOLENOI 7 !

TalL OF SEAR
ENGAGES TRIGGER

CYLINDER HAND
OPERATING LEVER

FOLLOWER PIN
IS FIXED TO THE
RECEIVER

CYLINDER

CYLINDER RATCHET

GROOVE OPERATES |~
CYLINDER HAND

Fiqure 7-1. Operating Cycle of Recoil- Actuated Single-Barrel Rotary Cannon.

413
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RATCHET OPERATING

BELT FEED CAM
BELT FEED SLIDE

CAM FOLLOWER
ON RATCHET
OPERATING HAND
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CAM GROOVE
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Vo L
............

OPERATING RATCHET
ON THE CYLINDER

REVOLVER
CYLINDER

FABRIC BELT

CARTRIDGE RAMMER

Figure 7-2. Operating Cycle of Gas-Actuated
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ROTARY CHAMBER GUNS

QPERATING ROD

INCOMING ROUND

RAMMER SPRING IS COCKED AT
THE END OF THE OPERATING ROD STROKE

RAMMER UNLOCKING
o CAM SURFACE

S

L CARTRIDGE

INCOMING ROUND

RAMMER SEAR LOCKS THE
RAMMER TO THE OPERATING
ROD DURING COUNTER=RECOIL
STROKE

RAMMER SPRING PUSHES IT TO
THE REAR AND QUT OF THE BELT
WHEN SEAR IS UNLOGKED

Single-Barrel Rotary Cannon.
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Figure 7-3. Operating Cycle of Gas-Actuated Single-Barrel Rotary Cannon.
Action Locks Cylinder to Barrel.
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ROTARY CHAMBER GUNS
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Figure 7-4. Operating Cycle of Multi-Barrel Rotary Cannon.
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THE MACHINE GUN
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MECK OF THE CARTRIDGE
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Wil AND BARREL
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OPERATING ROD STRIKES THE LUG AND
WITHDRAWS THE CYLINDER BEFORE
ROTATING IT

OPERATING 4%
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CYLINDER ROTATING
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Figure 7-5. Operating Cycle of Gas-Actuated Single-Barrel Rotary Cannon. Gas
Pressure and Cartridge Case Seal Bore.
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ROTARY CHAMBER GUNS

CAM FOLLOWERS
ON CYLINDERS

REVOLVER CYLINDER
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Figure 7-6. Operating Cycle of Gas-Actuated Single-Barrel Rotary Cannon. Bore
Sealed by Obturating Ring.
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THE MACHINE GUN

HOLE FOR PROPELLING HOLES FOR PROJECTILE DUPLEX
FEEDING GASES PROPELLING
CHARGE
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“HOLES FOR PROJECTILE
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Figure 7-7. Method of Firing Multi-Projectile Loaded Round.
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ROTARY CHAMBER GUNS
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STATIONARY BREECH
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INCOMING ROUNDS

FIRING PIN HOLD
BACK CAM

- BARRELS

BARREL IN FIRING
POSITION

BOLT LOCKING LUG

LOCKING SURFACE OF THE
STATIONARY BREECH

CAM TRACK IN STATIONARY

BREECH CAMS THE BOLTS BACK
AND FORTH AS THEY TURN WITH
THE BARRELS

Figure 7-8. Operating Cycle of Multi-Barrel Motorized Hotary Cannon.
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Figure 7-9. Mechanism for Revolving
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ROTARY CHAMBER GUNS

MECHANISM IN POSITION TO
ROTATE THE FEED CAGE
AS THE OPERATING ROD CARTRIDGE RIM
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Rotary-Type Feed.
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THE MACHINE GUN

CAM FOLLOWERS
CAM FOLLOWER ON CYLINDER

CAM ARM PIVOT POINT
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\ & CAM ARM
4

VRS SLIDE 1S ACTUATED
BY THE GAS PISTON

REVERSIBLE FEED

TRACK FOR LEFT
OR RIGHT ROTATION

PATH OF FOLLOWER
ON CAM ARM

Figure 7-10. Method of Revolving a Rotary
Cannion Cylinder.
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OF THE CYLINDER AND BARREL
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Figure 7-11. Method of Sealing Bore on a Rotary
Cannon.
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