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This invention relates to ordnance, and relates
more particularly fo automatic or machiné guins.
A general object of the invention is to provide a
machine gun or cannon mechanism embodying a
practical and particularly effective breech block
and breech bolt assembly.

The mechanism of the present invention is
intended for use in a machine gun wherein 2, live
round is withdrawn from the ammunition belt,
then introduced into the cartridge chamber for
firing, and following the firing of the round, the
empty cartridge case is withdrawn from the
chamber and replaced in the ammunition belt.
When this sequence is performed in connection
with the firing of successive rounds, the ammuni-
tion belt is partially emptied and then rebuilt or
refilled as it passes through the gun. The re-
insertion of the empty cartridge cases in the
ammunition belt completely avoids the necessity
for providing means to handle the empty cases;
and where disintegrating belts are employed, the
re-insertion of the empty cases prevents disinte=
gration of the belt so that the continuous belt
carrying the empty cases may be readily directed
into an appropriate receiver or storage space, I
desired, the belt may be re-used without the
necessity of re-assembling its individual links.
In order to successively withdraw a round from
the belt, fire the round and then replace the
empty case in the belt, the gun mechanism re-
quires a plurality of bolts for cooperating with
a single breech block, with round extracting
means associated with the bolts. The present
invention is concerned primarily with the barrel
extension and multiple bolt assembly and the as-
sociated elements.

It is an object of the invention to provide a
barrel extension and multi-bolt combination of
the character above referred to that is positive,
dependable and rapid in operation.

Another object of the invention is to provide
a sturdy, effective means for successively locking
the individual bolts in the barrel exteénsion for
the firing of the successive rounds.

Another object of the invention is to prov1de
a simple, rapid-action means for dctiating and
releasing the breech locks. THe niechanism em-
bodies jaws or locks adapted to be simultaneously
operated upon the insertion and withdrawal of
the bolts, and a positive quick-action. rack mech-
anism for projecting and: retracting the Iocks.

A further object: of the inventien is to:provide
a, mechanism. of the- character referred to em-
hodying & simple latch means which serves- to
positively: held the breech: locks retracted: to
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2
permit free insertion of the bolts and which
further serves to prevent premature release of
the breech laocks.

It is a further object of the invention to pros
vide an effective extfactor mechanisin for the
breech bolts, which automatically operates to
withdraw the live rounds from the ammunition
belt and later insert the empty cases into the
belt.

A still fuither object of the invention is to
provide a giin mechanisfii of the character re-
ferred to in which a firing pin device is associated
with each individual bolt, and embodies a safety
unit for preventing inadvertent and premature
actuation of the firing pin.

Other objects and features of the inventlon will
be readily understood from the following detailed
description of a typical preferred form of the
invention wherein reference will be made to the
accompanying drawings in which:

Figure 1 is an elevation of the rear portion
of a-.gun embodying the invention;

PFigure 2 is an elevation of the forward por-
tion of the gun with certain parts broken away
to appear in longitudinal cross section;

Figure 3 is a longitudinal detailed sectional
view through the forward portion of the gun re-
ceiver showing the internal parts in elevatlon,

Figure 4 is a fragmentary longitudinal sec-
tional -view of a portion of the gun illustrating
the ammunition sprocket and its operating mech-
anism, and showing portions of the barrel and
gas cylinder mechanism in-elevation; ‘

Figure 5 is a longitudinal sectional view of the
rear portion of the gun with the bolt assembly
and a portion of the mechanism for turning the
same appearing in elevation; ‘

Figure 6 is a stretch-out view of the drum
cam for rotating the bolts;

PFigure 6A is an enlarged fragmentary sectional
view illustrating the cocking mechanism;

Figure 6B is an enlarged fragmentary sectional
view of the firing pin safety means;

Figure 7 is a side elevation of the bolt assembly
and its associated actuator;

Figure 8 is a. front elevation of the bolt as-
sembly taken substantially as indicated by line
8—8 on Figure 7;

Figure 9 is a fragmientary longitudinal see-
tional view of the actuator assembly taken as
indicated by line 8—9 on Figure 8;

Figure 10 is a face elevation of one of the
bolts carrying a round and showing the two posi-
tions of the extractors, being a view taken sub-
stantially as indicated by line 18—10 on Figure 8;
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Figure 11 is an enlarged transverse sectional
view of the actuator taken substantially as in-
dicated by line { I—1 1 on Figure 7;

Figure 12 is a longitudinal sectional view of
one of the bolt units;

Figure 13 is an enlarged fragmentary longi-
tudinal section taken substantially as indicated
by line 13—13 on Figure 7;

Pigure 14 is a front view of one of the bolts;

Figure 15 is an enlarged transverse sectional
view of the actuator, taken as indicated by line
15—15 on Figure 7;

Figure 16 is an enlarged fragmentary sectional
view taken as indicated by line {6—i6 on Fig-
ure 15; )

Figure 17 is a fragmentary perspective view of
a portion of a bolt assembly;

Figure 18 is an enlarged side elevation of ithe
barrel extension assembly;

Figure 19 is an enlarged vertical section taken
as indicated by line {9—18 on Figure 18;

PFigure 20 is an end view of the barrel exten-
sion assembly taken as indicated by line 20—2§
on Figure 18;

Figure 21 is a horizontal sectional view of the
rack unit showing the two racks in elevation;

Figure 22 is an enlarged . transverse section
taken as indicated by line 22—22 on Figure 21;

Figure 23 is a longitudinal detailed sectional
view of the barrel extension assembly taken as
indicated by line 23—23 on Figure 20;

Figure 24 is a fragmentary view illustrating
the breech latch mechanism;

Figure 25 is a horizontal detailed sectional
view of the block assembly taken as indicated
by line 25—25 on Figure 20;

Figure 26 is a transverse cross section of the
sprocket taken as indicated by line 26—26 on
Figure 27;

Figure 27 is a side elevation of the sprocket
and ammunition belt assembly;

Figure 28 is a vertical detailed sectional view
taken as indicated by line 28—28 on Figure 3;

Figure 29 is a fragmentary vertical sectional
view taken as indicated by line 29—29 on Figure
27; and

Figure 30 is a transverse section of one of the
racks and its jaws as indicated by line 286—30
on Figure 25.

The features of the present invention may be
embodied in ordnance varying considerably in
caliber and construction. In the drawings the
invention is disclosed in association with a sub-
stantially complete gun structure, it being under-
stood that the invention is not to be construed
as limited to the particular details illustrated
and described bhelow.

The gun illustrated includes a housing or re-
ceiver 10, which is a relatively stationary com-
ponent being adapted for support by either a
stationary or flexible gun mount. The receiver
{0 serves as a support for the various other ele-
ments and confains the principal operating parts.
As the present invention is not primarily con-
cerned with the construction of the receiver 18,
it will suffice to describe it as an elongate hollow
member having generally vertical side walls {I,
a top wall having a longitudinally extending
partially cylindrical crown {2, a hottom wall
i3 presenting a cylindrically concave internal
surface, and end walls {4 and {5. The forward
portion of the bottom wall I3 has a rectangular
downwardly opening magazine frame 16 for de-
tachably mounting a  suitable magazine, not
‘shown. Horizontally spaced guide rods 17 ex-
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tend longitudinally through the receiver (4§ to
carry the bolt assembly for axial movement as
will be subsequently described. While I have
referred to the receiver {8 as having side walls
and top and bottom walls, it is to be understeod
that the gun may be mounted and emploryed in
any position; for example, it may be supported
so that the parallel walls 14 form the upper and
lower walls of the receiver.

The gun barrel {8 extends forwardly from ihe
receiver I8 and is supported for axzial movement
as required during the recoil and counter recoll
phases of operatlon The forward wall {J of thn
receiver [0 carries a suitable slide bearing uni
19 cooperating with a splined or grooved po i
of the barrel I8 to support the barrel for iie
required limited axial movement. The details of
the bearing (9 and its mounting form no part
of the present invention. The barrel {8 extends
rearwardly into the receiver {2 for association
with the extension 53 to be subsequentily de-
scribed. A suitable recoil mechanism is provided
for the barrel assembly. This includes a tubular
jacket 20 secured to the forward end of ths re-
ceiver 10 by screws 21 and extending cuiwardly
in spaced surrounding relation to the bsarrel {&.
The jacket 20 is perforated or slotted for the
ready dissipation of heat and its forward ena cax-
ries a bearing means 22 which sassists in support-
ing the barrel 18 for axial movement. A helical
recoil spring 23 is arranged in the jacket 2% in
surrounding relation to the barrel 18, The for-
ward end of the spring 23 is engaged by a part
24 of the bearing -means 22 which travels with
the barrel 18 and the rear end of the spring
23 bears on a ring 25 which is stationary on the
see Pigures 2 and 4. With this
arrangement of parts, the spring 23 is compres-
sed during recoil movement of the barrel i§ and
the energy stored in the spring during recoil
serves to move the barrel and associated paris
forwardly for the counter recoil stroke. A flaring
muzzle member 26 is provided on the forw a-d
end of the barrel I8 and may contain a suita
flash tube, not shown. It is to be ur!dfustood
that the barrel (8 is suitably rifled and may be
of any selected construction and caliber.

Certain elements of the gun mechanisim are
gas operated; that is, they are operated by a
portion of the gas pressure built up in the hore
of the barrel i8 when the projectile leaves its
carfridge case. A gas cylinder 27 extends in
parallel relation with the barrel {8. The cylin-
der 27 travels with- the barrel and enters an
opening 28 in the forward wall of the receiver
10. A yoke member 29 engages about the barrel
{8 and the cylinder 21 to secure the cylinder to
the barrel; see Figure 2. The yoke member is
attached to the barrel {8 adjacent the bearing
means 22. The forward end of the gas cylinder
271 is closed and secured to the barrel {8 hy a
connecting member 30. Aligned ports 3! and 32
are provided in the forward parts of the barrel
(8 and cylinder 27 and are connected by a tubular
junction member 33 engaged about the cylinder
and secured on the barrel 18 adjacent its muzzle
26. The ports 3f and 32 and the tubular junc-
tion member 33 serve to conduct gas pressure
from the bore of the barrel 18 to the forward
portion of the cylinder 27.

A piston 34 is operable in the cylinder 27 and is
adapted to be driven rearwardly by the gas pres-
sure conducted to the ¢ylinder from the barrel {8
immediately following ‘the ejection of the pro-
jectile from the barrel. The piston 34 is closed
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atits forward:end but.itsmajor:porition is tubular.
A stubular piston extension 35 continues rear-
wardly from the piston to project from the rear
end .of the.cylinder :into the receiver 0. A spring
@6 'is :arranged ‘under compression between the
closed forward :end of the piston 134 .and a block
37 slidably :engaged :in the itubular piston ex-
tension 39; :see Pigure 4. Pins 38 pass through
axial slots :in the extension 35 :and anchor the
block 37 to-the -wallof ithe cylinder 27 so that the
‘block forms an effective abutment for the spring.
Tpon rearward movement of the piston 38 under
the action «of the :gas pressure, the spring /36 is
compressed hetween +the ‘rearwardly moving
closed end .of {the piston.and the block 31. When
the gas pressure is relieved, the energy stored in
‘the:spring 36 drives:thepiston 34 forwardly. The
forward and grearward movements ;of the piston
-3#4 are ‘utilized 1o translate the bolt assembly, as
will ‘be subsequently -described.

‘The :gun mechanism further includes a. sprock-
et 39 arranged in the forward portion of the re-
wceiver 48 1o handle the ammunition -belt B as it
‘moves through the :gun. - The shape and action
wof the isprocket 39 will vary somewhat depending
‘upon ‘the nature and caliber of the rounds R.
Furthermore, sthe :sprocket 39 may be driven or
rotated in various appropriate manners to effect
‘an-automatic feed of the:ammunition belt B. In
the .construction -llustrated, the counter recoil
aoetion :of $he barrel 18 is employed to intermit-
dently rotate the sprocket 39, and the sprocket
#erves o advance ithe belt B in timed relation to
the elements .of the mechanism.

The;sprocket 39 is pogitioned adjacent the mag-

azine frame 16, and hasits axis of rotation par-
allel with the ‘barrel. The sprocket 39 is fixed
40 -its shaft 40, and the shaft is carried by suit-
:able bearings 41 -af the frame 46; see Figure 4.
Equally spaced longitudinal grooves-42 are formed
4in the periphery of the sprocket 39 to receive the
rounds R, :and a circumferential groove 43 is
farmed in thesprocket to receive the links L of the
belt B. Theaxial grooves 42 are of rearwardly in-
creasing depth to properly receive the projectiles
and-their-cases. The particular belt B illustrated
is-of the non-disintegrating type comprising gen-
erally tubularlinks I. interconnected by hinges 44;
see Figure29. Asindicated by breken linesin Fig-
ure 28, the belt B enters the iopening of the frame
18, passes 180° around the sprocket 39, and then
pagses -outwardly through the frame opening. g0
will be observed that the belt B enters and leaves
2 single side .of the gun, thereby greatly sim-
;pl.ifying ‘the ,,moun-_ting of the gun and permitting
it to be positioned in confined spaces where only
:one side is accessible.

The sprocket 39 is rotated substantially 60°
duyring each counter recoil stroke of the barrel 18.
The mechanism for producing this intermittent
rotation of the sprocket 39 may take various forms
and the invention is not primarily concerned with
the rarticular mechanism -embployed. In the
drawings the mechanism for this purpose is illus-
trated in a more or less diagrammatic manner,
and comprises a drum 45 fixed to the forward end
of the sprocket shaft 40; see Figure 4. The drum
A5 may. be positioned in front of the receiver 48
and may have a suitable casing, not shown. The
sprocket rotating mechanism further includes a,
rod 46 fixed to the above described yoke 29 to
move with the barrel 18. The rod 46 extends
rearwardly to enter the forward end of the drum
45. A flange or collar 47 is fixed to the rod 46
0 operate within the drum. The sprocket drum
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46 is provided with six equally spaced axial slots
48. Correspondingly pitched helical slots 49 are
formed in the wall .0f the drum 45 to extend be-
tween and connect the adjacent axial slots 48.
Pivoted spring urged switches 50 are provided
at the junction of the slots 48 and 49. The
switehes 0 occur at the rearward ends of the
helical slots #9 and are designed to direct for-
wardly moving objects in the slots 48 into the
helical slots 49. ZLugs 51 are provided on the
flange #7 to move in the slots 48 and 49, it being
preferred to provide a lug 51 for-each axia] slot.
The lugs 51 are diamond shaped to have pairs
of parallel sides operable in both the axial slots
48 and pitched slots 49. Pivoted spring urged
switches :52 are provided at the forward ends of
the helical slots 89 to prevent the lugs 51 from
moving into ‘the .slots 49 as they travel rear-
wardly through the straight slots 48.

With the barrel (8 in its forward-most posi-
tion, the lugs 51 are engaged in the forward ends
of the axial slots 48. When the barrel moves
rearwardly the lugs 51 move to the rear in the
axial slots and move the switches 50 out of their
‘paths as they travel rearwardly. The instant the
1ugs 51 pass the switches 50, the latter swing back
to their active positions under the action of their
springs. It is to be noted that the engagement
of the lugs %1 in the axial slots 48 holds the
sprocket 39 against rotation throughout the re-
eoil stroke of the barrel 18. "'When the barrel {8
‘moves forwardly during the counter recoil stroke,
the lugs 51 travel forwardly in the axial slots 48
until they ‘encounter the switches 50. The
switches 50 direct the lugs 51 into the helical slots
49 and as ‘the forward movement continues, the
lugs travel forwardly in the helical slots. The
cooperation of the lugs 51 with the walls of the
helica] slots 49 rotates the drum 45 and sprocket
39. By the time the lugs 5¢ move out of the
slots 49, past the switches 52, into the adjacent
axial slots 48, the sprocket 39 will have been
turned 60°. The re-entry of the lugs 54 into the
axial slots 48 definitely terminates the rotation
of the sprocket 39. Thus during each recoil
stroke the sprocket 39 is held stationary, and
Auring each counter recoil stroke the sprocket is
rotated 60°, and then brought to a stop in a defi-
nite angular ‘position.

The invention provides a barrel extension 53 of
special construction for receiving and cooperat-
ing with the plurality of bolts 81. The extension
53 is secured to the rear end of the barrel 18 to
operate axially in the forward portion of the re-
<ceiver 10. It is preferred fo construct the exten-
sion &3 ‘as an integral member provided at its
forward end with a tubular boss 540 for receiving
the rear-end of the barrel {8. The barrel and ex-
tension are connected by coeperating interrupted
splines 550 and a spring latch 560 engages in a
notch 581 in the extension to hold the barrel and
block against relative angular movement in the
relationship where the splines are im coopera-
tion. ‘The body of the barrel extension 53 has
= longitudinal opening 54 in axial alignment with
the bore of the barrel 18. - The major, generally
rectangular portion of the extension %3 is -cut
away ab one side, the lower side, as shown in
Figures 20 and 23, to provide clearance for the
sprocket 39 and other elements. The opening
54 is cylindriecal and is proportioned to sucees-
sively receive the individual bolts.

Effective lock means is associated with the bar-
rel extension §3 to lock the bolts 87 in the open-
ing 84 for the firing of the rounds.. The oppos-
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ing walls of the extension 53 have aligned gener-
.ally rectangular windows or cpenings' 55. . Lock
blocks or: jaws 58 are arranged in the openings
55 for movement toward and away from :the
longitudinal axis of the opening 54. ‘The jaws §6
may be socketed at their outer faces to reduce
the weight. ' Seriés of teeth or serrations 81 are
formed on the inner faces of the jaws. : The ser-
rations have abrupt forward faces and inwardly
and forwardly sloping rear surfaces. An axial
groove 58 extends through each :series of: serra-
tions 51..: The.end walls of the openings b5 are
preferably concave and the ends of the jaws 56
are correspondingly curved to conform thereto.
The lock means of the barrel extension 53 fur-
ther ‘includes & rack mechanism for actuating
and retracting the jaws §6.- 'This mechanism em-
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bodies o substantially U-shaped member 59 ar- -

ranged at the rear of the extension §3. : Two pairs
of spaced rods 60 are fixed in:openings in:the
member 59 and extend forwardly therefrom -to
slidably operate in axial openings 61 in:the walls of
the extension 53. 'The openings 6! partially in-
tersect’ the jaw openings 535, so that the rods
60 ‘may cooperate ‘with the Jjaws.  The rods
60 are in the mature of -actuating members or
racks having series of pitched ‘or’inclined: rack
teeth 62 Tormed on their opposing: sides. : The
teeth §2 are parallel but are pitched with respect
to the longitudinal axes of the rods 80 to be dia-
gonal ‘relative . to said axes:  The diagonal rack
teeth 62 may be iformed by machining angular
grooves’ in the rods. The opposite 'sides: of the
jaiws BB have correspondingly : pifched :diagonal
teeth ‘63 meshing with the:teeth 62 of the:rack
rods: see Figures 25 and 30.: The direction of
piteh or inclination of the mating rack teeth 62
and §3 is such that upon forward movement of
the rods 60 the jaws 56 are moved inwardly rela-
tive to the axis of the opening 54 by the cooperat-
ing teeth and upon rearward movement of the
rods, the cooperation of the teeth moves the
jaws outwardly. It is to be observed that both
the actuation and retraction of the jaws §6 are
positive and rapid and that the movements of
the jaws are simultaneous and equal. Simple
forward and rearward movement of the rack
member 59 with respect to the barrel extension
53 effects actuation and retraction of the two
jaws 586.
with the opposite sides of the jaws 56 normally
prevents both inward and outward radial move-
ment .of the jaws.

The breech bolt assembly is an important com-
ponent of the mechanism provided by the in-
vention. This assembly is movable axially in the
receiver 10 and embodies a multiple bolt unit
that is intermittently rotated during each com-
plete cycle of operation of the gun. The bolt as-
sembly includes a traveling carrier or spider 64
having two elongate tubular bosses 69 which re-
ceive and ride on the above mentioned guide rods
11; see Figures 7 and 8. The rods 7 support
the bolt assembly for free axial movement. The

carrier or spider 64-also carries a tube 66 which :

receives the rear portion of the gas piston ex-
tension 35. The piston extension 35 and the

tube 66 may have sliding spline engagement to .

assist in preventing undesirable relative rota-
tion between the parts. The piston extension and
the spider tube 66 are related for relative axial
movement, and the invention provides a slack or
Jost motion connection between these two- ele-

ments.
The lost motion connection between piston ex-

The engagement of the rack rods 60 «
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tension 35 and the bolt assembly includes what I
will. term an actuator 67; see Figures 9, 11 and
15. - The actuator 87:is:a: tubular member sur-
vounding the spider tube 86 and related thereto
for axial movernent, A longitudinal gap or slot
68 is provided in one'side: of the actuator 67 and
the .actuator has three:circumferentially spaced
elongate openings 68 in its wall.. Blocks or jaws
70 are arranged: in the openings 68 and are re-
ceived in. elongate axial slots T in the. tube 66;
see Figure 9. The jaws 10 are capable of longi-
tudinal movement in the slots :7i whereby the
actuator 6T may move longitudinally: with re-
spect to the bolt assembly. : The jaws 10 may en-
gage the ends of the slots T4 to limit this relative
movement and the end of the actuator 61 en-
gages the spider 64 to assist in limiting the rear-
ward travel of the actuator with respect to the
bolt assembly.  Teeth or serrations 12 are pro-
vided on the inner faces of the jaws 78 to mesh
with similar serrations 73:on the piston extension
35. The engagement of the serrations-72.and 13
serves to connect the piston extension 35 and-the
actuator 61, The jaws 10 are movable radially
in the openings 6% and means are provided to
yieldingly urge the jaws outwardly. so that their
serrations 12 will' not interfere with the  inser-
tion of the piston extension 35 into the tube B6.
External circumferential grooves 74 .are provided
in the ‘actuator 67 and intersect the openings 69.
Partially ‘eircular springs 15 are arranged in the
grooves T4 aud have their ends anchored to the
actuator. - The springs 15 pass through openings
in ‘the end portions of the jaws 78: to urge the
jaws outwardly.  In addition to urging the jaws 10
to their outward positions, the springs 15 hold the
jaws assembled in the actuator 87.

Cam ‘means is provided to normally hald the
jaws 10°in their inward positions where the teeth
12 ‘and 12 -cooperate to secure the actuator: 61
to the piston extension. An internal circumfer-
ential groove 18 in the actuator 67 carries a
partially circular cam member 1. The inner
surface of the member 17 has spaced cam lifts
78 which are cooperable with the outer sides of
the jaws 70. Upon turning of the member 17 in
one direction lifts 18 may be brought into co-
operation with the jaws 78 to force them in-
wardly and bring the teeth 72 into engagement
with the teeth 73. The cam member 17 is mov-
able between the position illustrated in Figure
11 where the lifts 78 hold the jaws T0 inwardly
and a position where the springs 75 may return
the jaws to their outward positions. Latch or
detent means are provided to releasably hold
the member in its two positions. Detents 79
are formed on the exterior of the member 17
and are cooperable with shoulders 80 on the
actuator 61. 'The cam member 17 may be turned
to a position where one detent engages the ad-
jacent shoulder 80 to releasably hold the member
where the jaws 10 are retracted. Openings 81 in
the wall of the actuator 67 are adapted to re-
ceive the detents 19 to retain the cam member
71 in the position where the jaws 70 are actuated.
The detents 79 have sloping surfaces whereby
they may be readily released from the openings
81 to allow the cam member 171 to be moved to
the position where the jaws 10 are released. The
cam member 11 is slotted circumferentially at
each side of the detents 79 to provide the flexi-
bility and resiliency necessary to snap the detents
into and out of cooperation with the shoulders
80 and openings 81. It will be seen that upon de-
pressing the detents 19 the cam member 17 may
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be turned betweéen its two positions to actuate
and release the toothed jaws 18. The releasable
stack connection between the bolt assembly and
the piston extension 3% affordéd by the actuator
67 described above; is sué¢h that the bolt assembly
is movéd réarwardly and forwardly with each
full cycle of operation of the pistonr 3% by the
gas pressure and spring 36. The lost' motioh
allowed by the construction described ahove
serves to control the sear and haminetr meécha-
nisii and to pérmit other actiohs to be subse-
quently described.

The bolt asséinbly furthér includes a tube §2
threadéd in an opéning in the spidér 64 to ex-
tend forwardly froim the spider in parsilel rela-
tion to the barrel {8; see Figure 13. A shaft 83
extends through the tube 82 and is supported
for rotation therein by sbacded bedrings 84. A
ting 8% is keyed or otherwise fixed to the for-
watd portionr of the shaft 83 to carry the bolts
and a2 similar ring 86 is fiXed to the rear portion
of the shaft 83 for a purpose to be later described.
The bolts 81 are fixed to the ring 85 to be' equilly
spaced circumferéntially and to'be in pardllel re-
Iationt to the barrel 18, In the particular gun
illustrdated there are three bolts 8T spaced 120°
apart.” Projécting arms 88 on the rotatdable rihg
85 carry the thrée bolts 81. The bolt assernblies
are identical and I Will proceed with a detailed
descr‘rpmon' of on'e of thém it bemg uriderstood

unlts
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Esch bolt 87 includes sn elongate body 89 that -

is geénérally rectangular in transverse cross sec-
tiot. 'Thé bolt body 89 is proportionéd to readily
enter the opening 54 of the barrél exteision
§3 arid is provided at its opposite sidés with' ser-
rations 80 for cooperatmg with the serrations
5T of the jaws B6. The sérrations 90 have abrupt
reay facss fof locking with the abrupt forward:
faces of the serrations 57, and have cutwardly énd
Fearwardly sloping forward surfaces for engag-
‘ing theé sloping faces of thé teeth’ §7. Longi-
fudingl slots 8f. are provided in' thé bolt body
89 for the purpose which' will later becomd aﬁ-
parefit, and exténd through' the seéts: of serra-
tionis 99 to divide the serrations in' spaced series.
Upon: forward movement of the Bolt assembly,
the bolt 81, which' is aligned with thé batrel 18,

enters thé opening 54 and introdiites the new

round into the firing chambér 92 of the baitel.
Esch bolt 87 i eéquipped with extraétor medns

for éxtracting & round R from the ammumtlon

belt B and for rétaining’ the’ Found: as the bélt

thoves redrivardly and then forwaidly so'that: the

round is'introduced inté the firifis: chambér The
eXtraetor means further sepves to' w1thdraw the
empty case followmg ﬁrmg the round and later

éxtractor means iHcludes pawfls a9 extending‘

through the grooves 91 to'be partially coirtained
and guided thereln Theé above mentloned
. grooves 58 ity the breech jaws’ 66 receive the pro-
truditig portwns of the pawls 94 when' tHe Holt

is'locked i the bréech bldck. The pawls' 98 ex-

teiid beyond the forward ends of thé bolt: bedy

89 afd their projésting’ poitions’ hive beveled

Hiosés 95 provided With intetn#l sRoUIdErs’ 96" for

engdging aid grippiheg the fldnge 97 at tHe base

of the- cartridge cdsé.-

aréuate dnd abrupt to’ conform’ toé' tlxe ﬁange

' 8T dnd-the forward internal’ surfacés of the pawl
nosesf 95 slope HWay froth’ tHe shouldérs’ §6 that

365 May snap'over the" ﬁange THEforWward

end éf tHe Holt Body 89 has &' circilar débression’

The sholldess: 96 are’
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facing hooks 112 engaging the shoiilders 112,
65"

2,466,577

10
88 for receiving the flange 97 of the cartridge
case, and thepawl noses 95 extend into the socket
for cooperation with the flange.

The rear portions of the extractor pawls 94
are mounted for movement and a mechanism is
providéd to impart a combined forward and lat-
eral motion to the pawls to free the noses 95
from the flanges 87 of the empty cartridge case
after the latter hes been re-inserted in the am-
munitionr belt B. The bolt body 8% has a longi-
tudinal opening 99 and a tube 108 enters the rear
end of the opening. The tube 108 is secured in
the opening 89 by transverse pins 181 engaged
in openings in the holt body and cooperating with
notches in the tube.  The tube 100 extends be-
yond the rear end of the body 89 and has & T-
head which is notched at its ends to form split
lugs 102; see Figure 17. The pawls 94 have re-
duced énd portions which are slidably received
iy the'lugs 192, Pins 133 are engaged in trans-
verse openings in the rear corner portions of
the body 89 and pass through the grooves 81,
Forwardly and laterally.inclined slots {064 are
formed in the pawls 94 and receive the pins
103; seé Figure 12. The cgoperation of the pins
103 and slots $04 directs the pawls 94 forwardly
ang outwardly when' actuated.

The means for operating the pawls 94 furthe1
includés yoke-like actuators 185 which straddle
the lugs 102, and- the adjacent portions of the
pawls: Pivob pins: (06 are engaged .in openings
in theactuators‘l&S‘and» the pawls 94 to pivotally
connect these elements; = The split Iugs {82 have
transverse openings {07 registering with' longi-
tudinal slots (88 in-the rear portions of the pawls
9%. Theside walls of the actuators {85 have rear-
wardly and laterally inclined slots {09 which
register with the openings 107. Pins {10 pass
through' the slots 108, the openings 107 and the
longitudinal slots 108.. The eéngagement of the
pins (18 in the openings 107 of the rigid lug
92 restrains the pins agamst bodily movement.
When the rear portions of the actuators 105 are
pressed inwardly toward the longitudinal axis
of the bolt body 89-the cooperation of the inclined
slots 109 with the pins {10 cams the actuators
forwardly. The intermediate pins 10‘6 being en-
gaged in' confining- openings'in the actuators and

_pawls 94, transmit this forward movement tfo

the pawls. The engagement-of the inclined slots
164 of the forwardly moving pawls 84 with the
pins 183 imparts a- forward and outward direc-
tion of movement to the pawls. This movement
disengages the pawl noses 85 from the flange
87 freeing the bolt from the empty case.

Means is. provided to normally urge the ac-
tuators {05 to positions where the pawls 94 are
in active gripping engagement with: the round
ﬂange 7, This means: includes a- sleeve {1
slidable on the tube 100 and forked at its rear
end to partially straddle the side parts of the
actuators l05 and to present rearwardly facing
shoulders 2. The actuators 105 have forwardly
A
sﬁrmg 114 surrounds the tibe (80 and is efigaged
under compréssmn betwéen a shoiildeér on the
wall of the’ opening 99 4nd the forward end of
the sieeve (it The spring 114 urges’ the sleeve
i rearwardly 50 that the’ cooperation of the
shoulders {12 with the hooks 113 pivots the ac-
tuators 105 outwardly or laterally The’ spring
(g normally holds the actuators {05 in the posi-
tioris whete the’ pavﬂs 9% are fully actuated.

Any approprlate means may be” prov1ded for
actuating the extractor pawls 94 to' frve their
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noses 95 from the cartridge flanges 97. In the
simple case illustrated, cam projections 115 are
suitably located on the walls of the receiver {8
to be engaged at the proper time by the actuators
{85.. The outer surfaces of the pawl actuators
185 are inclined rearwardly and laterally, and
upon contacting the cams 115, produce inward
movement of the actuators toward the longitu-
dinal axis of the bolt assembly. As above de-
scribed, this movement results in forward and
lateral movement of the pawls 94 to open their
round-gripping noses 95. It is to be understood
that other means may be utilized to operate the
pawl actuators 105, and the invention is not to
be construed as limited to the use of the cams
15 but is to be considered as contemplating any
practical operating means.

Each bolt 87 further includes a firing pin 116
and a novel safety means for the pin.. The firing
pin 116 is arranged longitudinally within the tube
190 and is capable of limited axial movement.
Its forward end portion is pointed and operates
in a reduced opening [17 leading to the forward
end of the bolt body 89. A flange 118 on the
pin {46 is engageable with the forward end of
the tube 180 to limit the rearward travel of the
pin and may engage a shoulder on the wall of the
opening {17 to limit the forward travel of the
pin. A spring {18 surrounds the pin {i6 and

is engaged between a rearwardly facing internal:

shoulder in the tube {00 and a sleeve 128 sur-
rounding the rear portion of the firing pin. The
rear end of the pin {16 is exposed at the end of
the tube 110. The above mentioned safety means
includes the sleeve 128 surrounding the rear por-
tion of the firing pin ! {8 and slidable within the
tube 100. A series of circumferentially spaced
longitudinally extending grooves §2{ is provided
in the rear part of the firing pin 116 to be within
the sleeve 128. The end walls of the grooves 121
curve or slope outwardly to the periphery of the
pin {18. A ball 122 operates in each groove {21
and rides on the internal surface of the sleeve
{28, - The rear end of the sleeve {20 is exposed
at the end of the bolt body 89 and may be pro-
jected slightly from the end. of the firing pin.
The spring {8 urges the sleeve {28 to the rear
end and the balls {22 engage the end walls of
the grooves 12§ to limit rearward travel of the

sleeve relative to the pin 116 and to transmit’

the rearward spring pressure to the pin. In the
event that the firing pin 116 is moved forwardly
independently of the sleeve {20, the balls {22
ride up the sloping end walls of the grooves {21
and bind to prevent actuation of the firing pin.
However, when the sleeve {20 is struck first, or
when the sleeve and the firing pin are simul-
taneously moved forwardly, the balls {22 remain
in intermediate position and the firing pin is
free to operate.

During each reciprocation of the bolt assembly
its three bolts 87 are turned as a unit a distance
of 120° to provide for the required sequence of
round extracting, insertion of the round into
the firing chamber 82 and the insertion of the
empty cartridge case into the belt B. The pres-
ent invention is not primarily concerned with the
means for effecting this rotation of the bolts 81,
except as such means may oceur in combination
with the elements of the invention, and it is
contemplated that the bolts may be rotated by
any appropriate means actuated either by the
gas cylinder mechanism or by the recoil or
counter recoil of the barrel (8.
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In the drawings there is:illustrated in a more
or less schematic manner, one means for produc-
ing the required rotation of the bolts 87 during
the forward stroke of the gas piston 34. This

‘means includes a tubular drum (25 secured fo

the rear wall {4 of the receiver 18 and a tube
or rod 126 secured to the shaft 83 of the rotatable
bolt unit and extending rearwardly into the drum.
If desired, the rod 126 may be a simple extension
of the shaft. A collar or flange 127 is fixed to
the rod (26 and operates in the drum 125. Three
axial slots (28 spaced 120° apart are provided
in the walls of the drum 125, The slots (28 are
connected by pitched or helical slots 129. The
slots 128 and 129 are of uniform width and are
adapted to slidably receive lugs 130 formed on
the periphery of the flange 27, There is a lug
130 for each axial slot 128 and the lugs have
pairs of parallel side surfaces adapted to slidably
ride along the walls of the axial slots and helical
slots. The helical slots 129 join the rear end
portions of the axial slots 128. Each helical slot
129 extends from immediately adjacent the rear
end of one axial slot to join the next axial slot
a relatively short distance from its rear extrem-
ity. ‘'This leaves the major forward portions of
the axial slots 128 entirely uninterrupted. A
pivoted switch 181 is provided at the rearmost
end of each helical slot 129. The switches 131
are spring urged to the positions illustrated in
Figure 6 where they direct the lugs (30 from the
axial slots 128 into the helical slots when the
lugs are traveling forwardly. The switches 131
are swung out of the way by the lugs as the lugs
travel rearwardly in the axial slots 128. Similar
switches 132 are provided at the forward ends
of the helical slots 129. The switches 132 are
pivoted and spring urged to positions where they
prevent the lugs {30, traveling rearwardly
through the axial slots 128, from entering the
helical slots.

Upon rearward movement of the gas piston 34,
the lugs (38 travel rearwardly through the axial
slots 128 from the forward ends of the slots to
their rear ends. 'This engagement of the lugs
130 in the slots 128 prevents rotation of the bolts

87 and assures true rearward movement of the
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bolts so that the bolt in the barrel extension 53
moves out of the extension without interference
and the bolt that has engaged the new round R
in the belt B withdraws the round from the belt
without any angular movement. The lugs (30
travel substantially the entire lengths of the slots
128 and are prevented from entering the helical
slots 129 by the switches 132. When the bolt
assembly begins to move forwardly under the
action’ of the spring 36, the lugs 130 almost
immediately encounter the switches {31 and are
diverted thereby into the helical slots (29. The
lugs 130 travel forwardly through the helical slots
129 and their engagement with the slots of the
stationary cam drum 125 produces rotation of
the bolt assembly through a distance of 120°.
Owing to the pitch of the slots {29, this rotation
of the bolt assembly is rather abrupt and the
angular movement is completed by the new round
carried by the bolt 87, which is being brought
into alignment with the breech before the round
can interfere with the barrel extension 53 or the
parts associated therewith. Upon leaving the
helical slots 129, the lugs 130 engage the switches
{32 and swing them out of the way. Upon
passing out of the slots 129, the lugs 130 move
forwardly in the axial slots 128 and remain in
the axial slots until the forward stroke of the
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g45 piston hias been conipléted. The engagément
of the lugs 130 in the dxial slots 128 definiteély
mdintains the bolts 87 in the angular position
where the new round is in alignment with the
breech; and where the empty cartridge case is
aligried with its empty belt link L for insertion
therein. It is to be observed that the bolt as-
sembly is tuihed in the same direction as the
sproeket 39 but is tuined 120° with each complete
cycle whereas the sproeket is turned only 60°.
The cartridge féeditig mechanisin above de-
seribed forms the stibject of my copénding ap-
pélcation Sérial Number 659,985, filed April 5,
1046

The above des‘c‘rlbed JaWS 56 of the barl'el
the jaws are dependably Iatched in pos1t10ns
where the bolt 87 eariying the riew round R may
freely enteér the barrel exténsion upbn forward
movement of the bolt assémbly without inter-
ferénce by the jaws 56. The latch mechanism
for holding the jaws réfracted is released or
conditioned for relegse during forward movement
of the gas piston 34 by a part associated with
thé above described aectuator 67. The latch
mesns includes & tube (33 fixed in an opening
134 in the irtermediate portion of the member
58. The titbe 133 projects forwardly to extend
along one side of the bréech block 53; see Figures

18 and 23. The fibe 133 iy slidably guided in-

openifigs 35 of spaced ligs 136 projecting from
the block. The parfs are related so that the
tithe 138 remains in cooperation with the epen-
ings (35 thioughout the entire range of move-

ment of the réek supporting member §9. A sleeve:

137 surrounds the tubé 133 and has an internal
shoiilder 138. The sléeve 137 normally béars
rearwardly against the réar lug 136. A sSpring
139 is arrangéd under coinpression befwéen the

forward Iug 136 and shoulder {38 to urge the'

tube 133 and slesVe 137 rearwardly. The spring
£38.is of sufficiént stretigth to normally kold the
member 59 ifi its rearmost position where the
jaws 56 are fully retracted. ,
The tube 133 has an elongate axial slot 140
receivinig a latch 141, The lafch has an inwardly
projeeting ear 142 on its inner edge received in
4 noteh 143 in the sléeve 13T and operating in
aly axial sTot F44 in the wall of the barrel exten-
sioh 53; see Figirés 23 and 24.
groove 145 is formed in theé exterior of the Sleeve
131 and réceivés & wire ritg 46 The ear 142
of the latch Has a- transverse opening (4T and
the ring 146 passes through the opening to retain
the latch 141 in the slot 140; see Figure 19. The
lateh 141 dlso has & projéction 148 on its forward
eénd freély received in the opening of the tube
123. An ear #49 pro;ects from the outer edge
of the latch 4 and is engaged by the rear end
of the sleeve I37. The spring urged sleeve 137,
geting on the forward edge of the lateh (4F and
its ear 149, normally urges the latch to the full
line posmon of Figure 23. The longitudinal out-
Wardly facing edge of the Jatch {4+ has an abrupt
shoulder 150 facing rearward]y The  shoulder
t50 is pitched forwardly and inwardly to some
degree when the Iateh {4f is in the riormal fiill
litte position of Figure 23. The same édge of the
Iateh 141 has & shorter forwardly facing shoulder
{5 which is dlso pitchied forwardly and inwardly.
The rear end strface F§2 of the latch is engage-
able with the end wall of the slot 14§ fo normally
prevént forward movemerit of the member 59
axd its Tack rods 60 reldtive fo the barrel exten-
siorr 83. This surface of the Iatehi is- stightly
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inclifed shd rourided aWway so 4s to élesr the
end Wall of the slét 140 and enter the fibe 133
uporn slight switiging movemeént 6f the iatch 141
i the direction indicated by the airow in Figure
23. THe inner edge of the latéh 141 has a slopitig
shoulder 53 engageable Wwith the resy end of
the barrel extension 53. If will be seen that the
$prifig 189 holds the latch 141 in the full lihe posi-
tioh of Figiire 93 where the siirface (52 éngagés
the ehd wall of the slot 140 {6 bositively brevent
forward movement of thé nientber 59 and rack
rods 60 $6 that the jaws 56 dre-retathed in their
retracted positions.

Mesns is provided for releasing the lateh 144
just priot to ferward actuafion of the raek mems
ber 589, This medns includés & rod 158 earrisd
by the astuator 6%. The actuator has a yoke (55
open to its interior and the rod 54 is provided
with a grooved flange 156 seated in the yoke so
a§ to be norrally rigid with the astugstér. The
éhgagenient of the flange 156 in the yolke 155 posi-
tively holds thé rod 154 sagainist anguldd meéve-
ment. The rod 154 exterds both forwardly and

réarwardly from thé yoke 158, and its longitudi-

nal axis is éoineident with the axis of the tube
133, Duiing the final portion of forward moticn
of the gas pistorr 34 and the achiafor 61, the rod
{54 enters the tube 133, The above described
notch 68 in the actuator freely tlears or passes
the Tugs (86 of the barrel extension during this
movemernt. The advancing enid of the rod (54
may be somewhat beéveled to readlly etifér the
tube [33. One side of the rod 54 has an in-
wardly facing riotch 157 and i$ cut sway to some
extent to clear the rear porticn of the Iatch 141
wheri entering the tube. The end 6f the for-
wardly moving rod 54 is adapted to strike the
pitehed shoulder 56 to swing the Iateh M{ to
the brokeén line positiorn of Figure 23. This pivot-
ing of the latch 14 tioves the portion of {He latch
occutring betweern the shoulder 151 and the sur-
face #52 into the notch (57 of the fod {54, The
engagertent of the rod (64 with the shoulder 150
Higy not be sufficient to cause the latch to swing
the entire distance, but the cooperatlon of the
rear wall of the slot {40 with the rounded end
surface 152 of the lateh conipletes the szglng
of the latch, When the latch {41 has beeh swunhg
t6 the position of Figure 24, the raék rods 60 are
free to move fofwardly and actuate the jaws 56
to cooperate with the bolt serrations 90. It is
to be observed: that duritig forward hiovement
of ‘the bolt assembly the actuator 6T is in its
forward posltlon relative to the spider 64 hecause

‘the gctuator fs, in effect, pullinig the spider and

bélt assembly forward.  Accordingly, the latch
f41 is refeased or conditioned for release By the
rod (54, on thie “leading” dctuator, before the
yoke 155 éngages the member 59 or before the

$pider 64 of the bolt; assembly comies irto contact

withh the yoke 5. When the bolt assembiy Is
drawn forwardiy by the actuator 67, the rod 154
first releases or conditions the latch {41 for re-
lease afid the yoke 55 theén étigages the member
59." The splder 64 movés up to its findl posmon
to introduce the bolt 87 into the block 53 inertia
cartying the bolt assembly forward while the
actuator lags slightly by reason of its engagement

‘with the latch. The dctustor contmues to move

forwardly affer the spider stops, and'the getustor
strikes the member 59, to- drive the rack pins 60
forwardly and actuate the bregch block jaws 56.

When the jaws 56 are fully detuated, the latch
(14f is in- the position iltustrated in Figure 24,
Witht the Tatch ity this posféion {ts end surfice 152




striking pin 165. ‘The parts are related so that
the pin 165 is aligned with the hammer (61 and
the pin is normally urged to the rear by a light
spring 166. The hammer {6i, when actuated,
moves through a guide groove (63 and strikes
the pin 165, which in turn, strikes the sleeve 120
and firing pin 116 of a bolt assembly to fire the
round R.

The means for actuating the hammer 16/ in-
cludes a spring 167 arranged under compression
between the sleeve {60 of the hammer and a head
168 on the rear end of the tube 159. The spring
187 surrounds the tube 159 and is adapted to
drive the sleeve 160 and the hammer (6f for-
wardly with considerable force. An arm 169 pro-
jects radially from the rod 154 and operates in a
slot 170 in the tube 159. The sleeve 160 of the
hammer has a stop lug. (Tl on its forward end
engageable with the securing flange of the tube
{59 to limit the forward movement of the hammer
sleeve 160 and stop it in a position where the
arm (69 is directly in front of the sleeve.

When the gas piston 34 begins to move rear-
wardly, the actuator 67 moves rearwardly with
respect to the spider 64 and the rod 154 moves
rearwardly in the tube 159. During this relative
movement between the rod 154 and the tube 159
the arm 169 moves the sleeve 160 rearwardly
along the tube to compress the spring 167. A
pivoted spring urged latch 112 is carried in a slot
in the tube 159 and engages in a notch 173 in
the hammer sleeve (60 to releasably latch. the
hammer in its cocked position; see Figure 6A.
“This occurs immediately before the actuator 67
engages. the spider 64 to push the spider and

b
opening in the spzder G4 and shdaécly carraes B

ng medns!
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common -in the art, and form no part of the
present invention and are therefore considered
unnecessary to an understanding of the construc-
tion provided by the invention.. This invention
is concerned with the barrel extension and holt
assembly combination and elements associated
therewith, and while a substantially complete
gun has been disclosed it is to be understood that
this disclosure has been provided for the purpose
of assuring a better understanding of the con-
struction and operation of the novel features and
is not to be considered as restricting either the
scope or the application of the invention.

Operation

Substantially complete operation of the gun
will be described below in order to fully disclose
the purpose and operation of the barrel exten-
sion and bolt assembly. To condition the gun
for operation a suitable magazine, not shown, is
applied to the frame 16 and the ammunition belt
B is trained over the sprocket 38. At least one
link I, of the belt B is emply so as to pass the
barrel extension 52, and a live round is intro-
duced into the recess in the forward end of the
bolt 81, which is to be aligned with the breech,
s0 as to be gripped by the pawl noses 95.  When
the sprocket 39 has been supplied with the belt
B, the bolt assembly is manually moved to the
rear by the charging cable 190. During the rear-
ward travel of the spider 64 and bolt assembly,
the hammer 161 is cocked as above described.
The lugs 130 travel rearwardly through the axial
slots. 138 and the bolts 8T move rearwardly with-
out rotation, The rearward movement of the ac-
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tuator 67 with the bolt assembly causes rearward
travel of the gas piston 34 and the spring 38 is
compressed so that energy is stored therein.
Upon completion of rearward travel of the bolt
assembly the gun is ready for operation.

The bolt assembly may be released for for-
ward movement under the action of the spring
36 by a suitable control device, either direct or
remote. For present purposes it may be con-
sidered that the operator merely releases the

10

charging cable to allow the spring 36 to move the -

bolt assembly forward. During the first phase of
forward movement of the spider 64 and bolt as-
sembly, the lugs 130 move through the helical
slots 128 to rotate the bolts 120°. This brings
the bolt 81, which is carrying the live round, into
alignment with the cartridge chamber 82. Dur-
ing the remainder of the forward motion of the
bolt assembly, the bolts are held against rotation
and the bolt 87, carrying the round, enters the
barrel extension and introduces the round into
the cartridge chamber. The actuator pawls 94,
of an -empty bolt 87, cooperate with the next
round in the belt B to have their noses 85 grip
the flange 97 of the round. As above described,
the rod (54 enters the tube 133 and contacts the
latch shoulder 150 to release the latch 141 so that
the member 58 and the rods 60 may move for-
wardly to operate the jaws 56. The latch (41
operates to retain the member 58 and the rods
60 in their forward positions where the jaws 56
are actuated so that the bolt 87 is locked in the
barrel extension. During the final phase of for-
ward movement of the bolt assembly and actua-
tor 67, the cam (74 releases the latch 172 and
the hammer 181 is actuated to fire the round.
Upon firing of the round, the gas pressure
developed in the bore of the barrel 18 acts on
the gas piston 34 to drive it rearwardly. Rear-
ward movement of the gas piston moves the actu-
ator 67 to the rear. This releases the latch 141
as described above so that the spring 139 may
move the rack rods 68 to the rear and retract
the jaws 56. The initial rearward movement of
the actuator 67 also compresses the hammer
spring 187 and cocks the hammer 16f. Thus by
the time the rearward travel of the actuator 617
relative to the spider 64 is completed the jaws 56
are retracted to release the bolt 87 and the
hammer 161 is cocked. The actuator 67 then
engages the spider 64 to move the bolt assembly
to the rear. During rearward movement of the
bolt assembly the Iugs 130 move through the axial
glots 128. The rearward movement of the bolt
assembly also results in withdrawal of the empty
cartridge case from the chamber 82 and the
new round gripped in the pawls 94 of a bolt 87
is pulled out of the belt B. Thus one empty
cartridge case and one live round are moved to
the rear with the bolt assembly. During the re-
coil of the barrel {8, accompanying firing of the
round, the lugs 51 travel rearwardly through the
axial slots 48 and the sprocket 39 remains sta-
tionary.
" ‘Upon counter recoil of the barrel 18, the lugs
51 move through the helical slots 49 to rotate
the sprocket 39 and thus position the sprocket
to receive the empty cartridge case and to bring
the next round into position for extraction by
the pawls of the now empty bolt 87. The spring
36 initiates forward movement of the bolt as-
sembly immediately following rearward travel of
the assembly. During the forward stroke of the
bolt assembly, the lugs 130 cooperate with the
helical slots 129 to turn the bolt assembly to the
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position where the new round is aligned with the
firing chamber 92 and the empty cartridge case .
is aligned with its emtpy link I. of the belt B.
The lugs {808 move into the axial slots 128 and
during the remainder of the forward motion of
the bolt assembly the bolts are held against rota-
tion. During the final phases of forward motion
of the bolt assembly, the new round R is in-
troduced into the firing chamber 92 and the bolt
87 enters the barrel extension opening 5. The
rod 154 of the actuator assembly releases the
latch {41 so that the jaws 56 may be actuated
to lock the bolt in the barrel extension. The
empty cartridge case is introduced into the empty
link L of the bolt during the final forward motion
of the bolt assembly, and the actuators 105. of
the bolt 87, which carries the empty cartridge
case, are operated through engagement with the
cams 115 so that the pawls 94 release the empty
case. - The pawls 94 remain in the released. con-
dition until the bolt assembly begins its rearward
travel during the next cycle of operation and the
released pawls allow the empty case to remain in
the belt B. The final phases of forward move-
ment of the actuator 67 release the latch 174 so
that the hammer 161 is actuated to fire the round.
The above sequence of operations is repeated
during successive automatic firing cycles of the
gun.

Having described only a typical form of the in-
vention, I do not wish to be limited to the specific
details herein set forth, but wish to reserve to
myself any variations or modifications that may
appear to those skilled in the art or fall w1th1n
the scope of the following clalms

I claim:

1 A gun mechanism havmg a barrel and 3
barrel extension provided with an -opening and
characterized by a bolt assembly including a
series of bolts supported for intermittent rota-
tion as a single unif, each bolt being engageable
in the opening of the extension, serrations on
the bolts, means supporting said assembly for
axial movement toward and away from the ex-
tension so that the individual bolts are entered in
the opening of the extension, and serrated lock
means on the extension for cooperating with the
serrations of the bolts to lock the bolts in the
block.

2. A gun having a barrel and comprising an
extension on the barrel having an axial opemng
aligned with the barrel and a lateral opening, a
boit to be introduced into said axial opening and
having serrations, a lock jaw contained in said
lateral opening for movement in a radial direc-
tion relative to said axial opening and having

serrations for cooperating with the first named

serrations, and translatory rack means for moving
the jaw in said radial direction, to bring its
serrations into cooperation with said first named
serrations.

3. A gun having a barrel and comprising an
extension on the barrel having an axial opening
aligned with the barrel and a lateral opening, &
bolt to be introduced into said axial opening and
having serrations, 2 lock jaw contained in said
lateral opening for movement radially of said
axial opening and having serrations on its inner
side for cooperating with the first named serra-
tions, inclined rack teeth on the jaw, and an actu-
ating member movable axially on the extension
and having inclined teeth cooperating with the
first named teeth to move the jaw radially in said
lateral opening for the purpose of engaging and
disengaging the serrations.-
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4} A" guni haviag” a- barrel- afid comprising an
extension on’the:barrel ‘having ‘an’ axial opening
al1gned ‘with'the batrrel:and a-lateral opening, a
bolt to be introduced’into said’axial ‘opening: and
having serrationis; a’'lock jaw- contdined in said
lateral opening’ for movement’ radially  of ' said
axial opening ahd having' serrations for coop-
erating with the fitst named serrations; diggonal
téeth on opposite sides of the jaw, and spaced
rack rods movable axially’ of the extension and
having® diagonal  teeth: meshing with the first
nanted teeth - to ‘move: ‘the jaw between positions
rétracted’ fromi’ the'axial’ opening: and’ positions
where it serrations’ nmiesh with the serrations
of the bolts. )

5" A gun”having’' a barrel and comprising an
eXtension on:the barrel'having-a main axial open-
itig aligned’ with the: barrel, spaced” axial bores
and" radial opeunings’ communicating with the

main- opening, a bolt to be introduced axially :

into' the' main’ opening having serrations, block=
1ike: jaws contained in- the radial openings' atd
suppotted therein for radial movemerit, the jaws
having’ iserrations for meshing with the serrations

of the bolt diagonal-rack teeth on'the jaws; rack :

rods- shiftable in -s&ld  bores: and’ havmg teeth
cooperatlng with’ the teeth ‘of" the"jaws: to: move
tHe jawsradially between retracted-positions and
positions where their serrations engage the -ser-

ratibhs of the’ Bolt tb' retain the' bolt in: the ex- 3

ténision.

6. A’ gun haviiig’ a* barrel‘ comprising an’ ex-
tension” on-the barrel having an:opening” aligied
with thet barrel,. &¢ bregch: bolt movable axially
into and out off the® opetriing;. jaws: carried’ in
the extension for transverse movemerit between
positions: clear of the opétiing’ and: positions
where' they: lock the bolt: in'the: extersion; and
a single:latch means: opérable to 'releasably latch
thejawsin both of said positions:

7. In o gun’ having a:barrel: the: combination
of an-extension seeured to’ the barrel: and: Hav:
ing an‘opening"aligned! with: the barrel, a breech
bolt movable axially into-and- out of the opeén-
ing; a jaw in-the: extension-movable-transversely
df- the: opening: between: a: position: clear of the
opening:to-dllow the entrance-of the: bolt therein
and ah actuated position where it loeks-the-bolt
in the extension, means for moving the bolt-into
and: out- of the- opening: including an: actuator
having: a: slack- connection: with - the. bolt, and
latch 'means-for holding-the jaw-in: the retracted
position- and released: by relative movement be=
tween.the: actuator-and boit.

8: In a’ gun- having: a barrel- the combination
of: an extension:seeured to: the barrel and having
an- opening aligned; with- the barrel, a: breech
bolt movable axially: into- and- out of the open-
ing,-a-jaw in the: extension-movable transversely
of the opening between' a. position: clear- of- the
opening to allow entrance of the bolt therein-and
an actuated. position. where the jaw. locks the
holt,in. the: extension, means. for moving the. bolt
into.and-out.of the opening including an-actuator
having a slack connection with the. bolt, and: rack
means for moving the jaw between-said.two posi~
tions and: confrolled by relative movement. be-
tween the actuator and bolt.

9. In-a gun having.a barrel extension provxded
with- an opening aligned: with. the barrel; the
eombination:of. a breech bolt: movable: a,xm.lly into
and out-of the opening, a jaw in. the barrel ex-
tension- movable- transversely of: the opening be-
tween- a- position : clear of; the- opening: tos allow
entrance of the bolt therein: and- an- actuated
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position where it locks the bolf-in the extension,
means’ for moving the bolt into and out of the
opening including an: actuator having' a slack
connection with the-bolt; rack means for -mov-
ing the jaw between said two positions controlled
by relative movement-between the actuator and
bolt, and latch means-for holding the jaw in the
retracted position:released by relative movement
between the actuator-and bolt;

10. In" & gun having' a’ barrel extension: the
combination -of; a carrier movablé axially relative
to” the - barrel extension, a plurality: of* breech
bolts :supported ‘on:the carrier for simultaneous
intermittent: rotation: as' a: unit.so as to be in=
dividually "alignable: with: the barrel’ extension,
l6ck means in' the extension for: locking the bolts
therein, a member: for moving the carrier axially,
a: lost motion connection between the member
and carrier, andia:latch for the lock means con-
trolled by:relative movement between the member
and carrier.

11: In' a gun- having a- barrel. extension the
combination- of; g carrier movable axially rela-
tive to the barrel extension; a plurality of breech
bolts. supported on the: carrier for simultaneous
intermittent rotation:as g unit so:as to be in-
dividually alignablé’ with: the barrel: extension; a
member for: moving: the carrier: axially, lock
means for loeking’the: bolts i the: barrel exten~
sion,-the carrier being:operable: to actuate: the
lock: means wheiy: the- carrier- moves toward- the .
barrel extension;. aiid: & latch’ for holding: the
lock means retracted; and released by said mem-
ber before: the: carrier’ actuates the lock: means:

12, In a- gun- Having: a: barrel extension the
combination of, a carrier movable axially relax
tive to:the barrel extension; a plurality of breech
bolts: supported. on: the*carrier for simultaneous
intermittent . rotation as:a- unit so: as to: be in-
dividually- alignable: with: the barrel: extension;
a’ member for moving: the carrier axially, lock
means: for locking: the:bolts:in' the barrel extenr
sion;-the carrier being: operable to:actuate: the
lock- means- when- the- carrier moves. toward the
bloek; latchy means-for-holding the lock means:in
a- retracted position. and- operable. to latch: the
lock. means in: its- operated: position; and a:. part
on said member for: releasing:the-latch-means to
free the:lock means.for actuation before-the car-~
rier actuates. the-lock: means-while traveling to-
ward- the barrel extension and: operable to
release- the lateh means. to- allow retraction of
the- loek means when: the member initiates: its
movement. in. the: direction: to. move the carrier
away from:'the:barrel extension. .

13. A- gun comprising..a barrel, an extension
fixed-to the barrel and. having an:axial opening
constituting a. continuation- of the: bore of the
barrel, a spider at the rear of the extension sup-
ported: for. axial movement- toward. and. away
from the: extension, a. circular series of three
equally spaced: bolts- supported by the spider for
rotation. as. a unit. about an: axis parallel with
the barrel, the bolts being proportioned so as o be
individually receivable in said opening of the
extension, and means. for: imparting. axial move«
ment. to. the spider and. rotary movement. to said
series to successively introduce. the. bolts. in said
opening. and then withdraw them from the same,

14.. A gun comprising a barrel,. an. extension
fixed: on the;barrel and. having an- opening con-
stituting a..continuation. of. the bore. of the bar-
rel; a.circular series.of three equally spaced bolts
supported for axial movement gs a unit. toward
and.away from:the. extension; and for rotation:as
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a unit about an axis parallel with the barrel, each
bolt being designed for reception in said opening,
and means for imparting reciprocating motion
and intermittent rotation to said series so that
the bolts are successively entered into and with-
drawn from said opening,

15. In a gun having a barrel, the combination
of an extension secured to the barrel and having
an opening aligned with the barrel, a breech bolt

movable axially into and out of the opening, jaws 10

carrled in the extension for transverse movement
between positions clear of the opening and posi~
tions where they lock the bolt in the extension,
inclined teeth on the jaws, a pair of shiftable ac-
tuating rack members having inclined teeth for
cooperating with the first named teeth to oper-
ate each jaw between said positions, and latch
means associated with the rack members for re-
leasably holding the jaws in their said two posi-

tions. :
ALFRED CORTE.
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