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MACHINE GUNS WITH TWO SECTION
FIRING CHAWMBERS

William G, Smith, Studis City, Calif., assignor, by mesne
assignments, to Airtek Dynamies, Inc., Los Angeles,
Calif,, a corperation of Cajifornia

Application January 27, 1956, Serial No. 561,737
14 Claims. (CL 89—33)

This invention relates to improved machine guns of a
type particularly designed to attain extremely rapid rates
of fire, as are desired especially for aircraft purposes.

In conventional machine guns, the rate of fire is rather
definitely limited by the fact that upon the firing of each
round, a bolt or other part must move through a some-
what extended range of travel, for feeding the round to
firing position, and properly sealing the barrel in firing
condition. To reduce the distance through which the
bolt or other parts must move, there has recently been
proposed a telescoped type of round, in which the projec-
tile is entirely contained within the cartridge case, so that
the rounds may be much shorter than heretofore. The

general object of the present invention is to further this

advantageous result by so designing the gun mechanism
itself as to reduce even more the distance through which
the parts must move. }

In order to achieve this cbject, I employ a unique fir-
ing chamber structure which is formed of two relatively
axially movable sleeves adapted to extend about and en-
close opposite ends of a round, with both of the sleeves
extending to approximately the center of the axial ex-
tent of a contained round. This sectionally formed fir-
ing chamber can then be opened to receive a round by
simultaneously actuating the fwo sleeves in opposite
axial directions relative to the round and barrel, so that
a round may be inserted transversely or laterally into
the chamber, following which the chamber can be closed
by returning the - sleeves. axially toward one another,
Since each of the sleeves must cnly move through one
half the length of the round, the range of movement of
the parts is just one half as great as where a single con-
ventional bolt or other part must move the entire length
of the round.

The two sleeves-may be actuated automatically, upon
the firing of each round, by the gases produced by the
round. When the sleeves are apart, an automatic feed-
ing mechanism acis to remove a fired round from the
firing location and -advance a second round to - that loca-
tion. Preferably, this feeding mechanism is actuated
by the movement of the firing chamber sleeves, typically
through a suitable cam arrangement.

The rounds fired by the gun may have seal ring por-
tions at a - longitudinally central or intermediate loca-
tion, for engagement in sealing relation with the two
sleeves to seal the firing chamber. This seal ring may
also serve as a portion of a link for interconnecting suc-
cessive rounds in an ammunition belt. Desirably, the
round tapers externally in opposite directions away from
the ring, to facilitate movement of the sleeves into firing
position about the round.

The above and other features and objects of the pres-
ent invention will be better understood from the follow-
ing detailed description of the typical embodiment illus-
trated in' the accompanying drawings in which:

Fig. 1 is a plan view of a machine gun constructed
in accordance with the invention;
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Fig. 2 is a fragmentary representation of a belt of am-
munition for the Fig. 1 gun;

Fig. 3 is a side view of the gun, not including the
main mounting cradle;

Fig. 4 is a front view of the Fig, 1 gun;

Fig. § is a transverse section taken on line 5—5 of
Fig. 3;

Fig. 6 is a longitudinal vertical section taken essentially
on line 6—6 of Fig. 1, but showing only the camming
mechanism for actuating one. of the ammunition feeding
sprockets;

Fig. 7 is an enlarged fragmentary axial section through
one of the firing chambers, taken on line 7—7 of Fig. 1,
and

Fig. 8 is a developed sectional view showing the con-
figuration of the cam groove in one of the sprocket actuat-
ing sectors, and taken on the line represented at 8—8
in Fig. 6.

In the drawings, there is shown at 18 a double barrel
machine gun adapted to fire a series of rounds of ammu-
nition such as are shown at 11 in Fig. 2. The gun in-
cludes a main rigid body structure 12 which rigidly car-
ties the two forwardly projecting barrels 13, and which is
mounted for recoiling movement within the usual cradle
typically represemted at 14. The recoiling movement
is' yieldingly resisted by recoil springs 15, each of which
bears at its opposite ends against'a shoulder 16 formed
on the cradle, and a leg 17 which projects laterally from
body. structure 12. The two firing chambers for the
barrels are formed by and within 2 pair of front and rear
firing chamber sections 18 and 19, which are actuable
relatively axially apart for movement of the ammunition
rounds 1% intc and out of the sectionally formed firing
chambers. ~ Such actuation of the firing chamber sections
is produced by a number of pistons 20 which are operated
by gases bled off from the barrels 13 on firing. The
ammunition is fed to the firing chambers by a pair of
sprocket wheels 21, which are actuated by and in timed
relation with the axial movement of firing chamber sec-
tions 18 and 19, by means of a number of swinging gear
segments 22 which engage bevel gears 66 attached to
shafts 24 which carry the sprocket wheels.

With particular reference now to Figs. 2 and 7, the
ammunition rounds handled by the present gun are of
the telescoped type, in which the projectile 25 is initially
entirely contained within the tubular preferably metal
cartridge case 26. This cartridge case has an-annular
groove at its longitudinal center, and a rigid metal gas
sealing .ring 28 -is. contained within that groove. As
seen in Fig. 7, the outer surface of this ring 28 preferably
has a slight axial taper toward the opposite ends of the
shell, and also .the cartridge case itself 26 is tapered
toward its opposite ends. Successive rounds 11 of the
ammunition are interconnected in belt form by suitable
links, preferably comprising a number of. short flexible
high strength cables 2%, whose ends may extend into the
cartridge case through ring 28 and carry enlargements
within the case for firmly attaching cables 29 to. the
various rounds. The powder charge is contained within
a chamber 30 at the rear of projectile 25, and also within
an annular. chamber 31 about the projectile formed be-
tween cartridge case 26 and an inner preferably combus- -
tible tubular partition 32. The rear end of each round
is closed by a rear wall 33, within the center of which
there is-mounted the usual electrically ignited primer 34.
The forward end of space 31 is closed by a ring 134.

The recoiling body 12 of the gun includes a pair of
spaced parallel rigid side plates 35 forming opposite sides
of the body, and .interconnected in fixed relation by a
pair of transverse forward and rear members 36 and 37. -
Parts 35, 36 and 37 may be attached together in. any
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suitable manner’ as by screws 38. The two parallel
ﬁrmg barrels 13 extend rearwardly through and beyond
openings in the forward transverse body member 36, and
are rigidly.attached to member 36. Spaced Iearwardly
from~and "in axial alinerient with barrels 13, the:rear
transverse. member 37 of body 12 caities a pair of breech
blocks* 39 “(see Figs. 1 and 7), which are fixéd. relative
‘to the body 12, and have forward transvérse faces 40 for
engaging the rear ends-of ‘the rounds 11 upon firing.
Each breech’ biock “39 contains a central electrical con-
tact. 41, which engages primer 34 to fire a round when
the fiting “circuit is"closed. ,

“The-forward firing chamber section” I8 contains.two
spaced paraliel ‘bores 42, which recéivé the forward.end
portlons 43 of the two gun barrels 13 respectively. (see
Fig.”7). “If desiréd, each of the barrels may include a
rear ‘replaceable ring ‘44 which is Tfrictionally held.in
fixed relation to the main portion of the barrel. By
virtue-of itsreception about the réar eiids of -the barrels,
section 18'is axially slidable relativé to the barrels, but at
the same time is a ¢lose enough fit about the barrels-to
form essentially a gas tight seal between these parts.

“The rearfiring chamber section 19 is similar to forward
section 18, and contains two spaced parallel bores 45
alined ‘with bores 42 of the forward séction and receiving
the externally cylindrical forward ends of the two breech
blocks 39. "As will be apparent, ‘section 19 is slidable
rearwardly relative to breech blocks ‘39, and is a.close
enough fit about the breech blocks to form a gas tight seal
between these .parts. ~‘The bores 42 and 45 within firing
chamber sections 18 and 19 are cylindrical ‘along almost
their-entire extent, and of a diameter slightly léss than the
external diameter of ring 28 on each of the ammunition
rounds.
bores 45 flare slightly outwardly at 46, essentially in
correspondence with .the  taper of the outer surface of
ring:28, to tightly engage the tapered ring surface and

thus form a very effective gas tight seal between ring 28 -

and the inner ends of sections 18 and 19. In their firing
position of Fig. 7, sections 18 and 19 are spaced & short
distance :axially apart, so that sprocket wheels 21 may
remain in engagement with the rounds being fired. " After
simultaneous firing of two of the rounds in the two firing
chambers, sections 18 and 19 are actuated . relatively
axially apart, so that sprocket wheels 21 may. displace. the
empty.cartridge cases from the firing chambeérs and feed
néw rounds 'laterally into firing positions “within the
chanibérs. The sections 18 and 19 may then close for
ﬁnng of the two new rounds. .

“The sections 18 and 19 are intermittently actuated rela-
tively “axially apart by ‘the force of some of the ‘gases
whichare produced by the rounds upon “firing. For this
_purpose, the two barrels 13 have in their side walls the
usual bleed passages 47, through which some "of the
gases ‘flow into a passage 48 communicating with a ‘pair

of upper and lower lines 49, which connect into a pair-of

upper. and lower cyhnder blocks 50 and 51. "Each of
these two blocks 50 is mounted in fixed relation to body
structure 12, as by forming the blocks to have integral
shaft-like project'ions 52 extending in opposite axial direc-
tions and connecting rigidly to the transverse body mem-
bers 36 and 37. ‘ .

"Bach cylinder block 50" contains a first cylindrical bore
53 ~which opens forwardly, and contains a -piston ‘54
adapted to be actuated forwardly against -a laterally ‘pro-
jecting lug 55 on section 18, to actuate section 18 for-

wardl

GasS;s from line 49 ‘are communicated »through ‘a-°pas-
sage 56 in-block 50 to the-rear end of bore'53,"to thus
. actuate ‘piston 54 and section 18 forwardly. “Similarly,
each ‘of the cylinder blocks 50 contains:asécond’ piston
57, “which is-slidable within a rearwardly opening‘bore
58, and 'which is-adapted to be actuated rearwardly*agaitist

Iug ~59 of “section- 19, to- move ‘section- 19 -réarwardly. -
Gases from-line-49-are of course suitably:introduced into™

At the adjacent ends of sections 18 and 19,
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'57, by a port 69 leading into bore 58 from passage 56.

“ber section 19 are :received within ‘the - cam:grooves “in -

"the gun are shaped and swing reversely ‘Wwith-respectito

~and 19 together and-apart serves‘to intermitteritly iswing

the forward end of cylinder bore 58, forwardly of plston :

Such gas pressure induced relative axial separation of - *
sections 18 and 19 is yieldingly resisted by a number
of coil springs 61 bearing at first ends against body mem-
bers 36 and 37, and bearing .at second ends against -
integral lugs 62 formed on sections 18 and 19. At the .
end of-the relative -separating movement -of.the:sections
18 and 19, an increased resistance to thé-separating move-
ment is offered by four relatively strong buffer springs-63
which are disposed about the shaft-like portions.52.0f _ ...
cylinder block parts 50, and-which engage -elements:36 .

19 at‘the ‘opposite-ends of the springs. The yielding re- .
sistance offered by springs.61 is of course sufficient to -
maintain sections 18 and 19 in their Fig. 7 firing positions
until the force of the gases has effectively propelled pro-
jectile 25 forwardly through and from.the barrel,: to thus
avoid loss of any of the effective:force of the gases. . After -
the sections ‘18 and 19 have been urged part by.the gas.
force, the pressure of the gases of course reduces imme-
diately, and springs 61 are then effective to return: sec- -
tions 18 and 19 relatively together for the next firing .op-
eration. :
‘While.'sections 18 and 19 are in their axially separated -
positions, ‘sprocket wheels 21 act to.advance ‘the fired
cartridge cases out of firing positions, and to feed thé nsxt -
successive “rounds to those positions. “These ‘sprocket:
wheels 21 may ‘be shaped substantially ‘as shown.in’Fig.. .
5, ‘each typically "having four circumferentially "spaced . :
positioning “of successive “rounds 11.-  Sprocket wheéls
parallel “to the gun -barrels. ~As previously mentioned,”
sprocket wheels 21 are received . axially” between sections
18 ‘and "19. The latter two “sections contain bores 65 '
through>which shafts 24 extend, so-that"the shafts.are
journalled -for- rotary movement by sections”18 ‘and"19,
and-yet sections 18 and 19 are free:for axial ‘movement ~:
relative to 'shafts 24. At its opposite ends, each of‘the
two shafts 24 carries a pair of bevel:gears 66, ‘each of .
which meshes-with an arcuate series of teeth 67 (sec'Figs.
1-and 6) on one of the gear segments 22. Theé geéars 66 -
are ‘operatively connected to‘shafts 24 by one<way clut¢hes
73 ‘of 'any conventional construction. ~ These ¢lutches73
are-éffective to transmit rotation from ‘each of ‘the géars -
66 ‘to“the corresponding shaft 24 in-a ‘direction for ‘tiov-
ing the ‘associated: sprocket ‘wheel 21-°in ‘an ammunition.
advancing - direction, but the clutches’ will ~Hot “transmiit -
reverse rotation. These gear segments 22 have“the shape
illustrated 'in Fig. 6, and are mounted by screws*68to .
swing vertically along the inner sides of the two vertical
side- plates 35 'of body 12, A-pair ‘of ‘springs 69 yiéld- :
ingly ‘urge -gear segments 22 -downwardly “to-their’ ﬁFrg N
6 ‘full line positions, and yieldingly resist npward swing- -
ing-movement- of those segments to their broken line-pe-
sitions ‘of Fig. 6. In the inner face of each of the gear’
segments 22 there is provided an endlesscam groove 70"
having the configuration shown in Fig. 6, and into: which
there projects laterally a pin 71 which is carried by-either -
section.18 or :section 19, and is spring pressed- latérally
by -a-spring 72 into groove 70. As will ‘be:apparent'from "
Figs. 1vand 6, the pins 71 carried by the rear fiting ‘cham-

the two rear-gear sectors 22, while the pins 71 ‘carried by -
section :18-are. received ‘within the cam grooves'70 in’the-
forward :gear:sectors. It will: also be-noted’ from "Fig:6 - .
that ithe ‘forward:and- rear .cam ‘se¢tors on-each side: 6f-

each other. _
The :shape zof “endless “¢am “grooves 70 “in <§ectors=22
issuch:that - 'the relative vaxial moveément of: séctions’ 18

sectors: 22 -upwardly,:and: then :allow ‘their:downward:re- ;
turning movement, so that:gears’ 66' engaged :by.gear '
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teeth 67 of sectors 22 are correspondingly first rotated in

rone direction and then in the other direction. The one-
way clutches 73 cause the rotation of gears 66 in one
direction to turn shafts 24 and sprocket wheels 21 in a
direction for advancing the ammunition toward the firing
chambers, while the reverse rotation of gears 66 does not
turn shafts 24 and sprocket wheels 21 in a reverse di-
rection. )

As the ammaunition is fed to the two firing chambers
of the gun, the two belts of ammunition advance laterally
into engagement with sprocket wheels 21 through a pair
of ammunition guide chutes 74 (see Fig. 5).  These guide
chutes may . of course ‘be attached to body structure 12
in any suitable manner.

-To now describe the coperation of the gun, assume that
the gun is in a condition in which two belts of ammuni-
tion such as that shown in Fig. 2 are threaded into the two
feed chutes 74 from opposite sides of the guan, and a lead-
ing round of each belt is in the Fig. 7 firing position
within the corresponding firing chamber. With the parts
in this condition, an operator may close the firing circuit,
to feed current to the primers 34 of the two rounds which
are in firing position. - This -of course fires these two
rounds, causing the powder charges and element 32 to
burn, forcing projectiles 25 from the two rounds for-
wardly. through the barrels and out of their forward ends.
The engagement of the tapered surfaces 46 on sections 18
and ' 19.with the correspondingly tapered surfaces on rings
28 effectively seals the two firing chambers against the
leakage of any of the gases from those chambers.

After the projectiles pass the location of bleed ports
47 in the barrels, some of the gases are allowed to vent
through those ports and passage 48 into line 49, to actuate
pistons 54 and 57. This gas pressure causes pistons 54
and 57 to actuate section 18 forwardly and section 19
rearwardly (the relative separation of these sections com-
mencing after the projectiles have left barrels 13). When
the sections 18 have moved sufficiently far apart to allow
the cartridge cases 26 of the two fired rounds to be re-
moved from the firing chambers, sectors 22 become effec-
tive to cause rotation of sprocket wheels 21 for moving
the fired cases out of the chambers and advancing other
rounds into the firing chambers. The sprocket motion
then stops, while sections 18 and 19 again move relatively
together toward their Fig. 7 firing positions, so that the
second pair of rounds may be fired. If desired, there
may be provided in the firing circuit an automatically
operated switch for closing the firing circuit as sections
18 and 19 reach their firing positions. This control switch
is represented typically at.75 in Fig. 1, and may be con-
sidered as including a movable actuating element adapted
to be engaged and actuated by a lug 76 on section 19.
The firing circuit may include a suitable power source
77 (see Fig. 7), a trigger operated switch 78, and the
automatically operated control switch 75.

To now describe somewhat more particularly the man-
ner in which the movement of pins 71 with sections 18
and 19 functions to actuate gear sectors 22 and sprocket
wheels 21, assume first that pins 71 are in their Fig. 6
positions, with sections 18 and 19 in their Fig. 7 firing
positions. As sections 18 and 19 and pins 71 commence
to move relatively apart, the pins first advance within the
straight horizontal portions 79 of grooves 70 in sectors
22, and because these portions are at that time horizontal,
this initial pin movement does not cause any actuation of
gear sectors 22. Thus, during that portion of the sep-
arating movement of sections 18 and 19, sprocket wheels
21 and the controlled ammunition belts remain stationary.
When pins 71 reach the location of inclined portions 80
of grooves 70, the inclination of those grooved portions
causes pins 71 to commence camming segments 22 up-
wardly. Such upward movement of segments 22 causes
the engaged gears 66 to turn shafts 24 and sprocket wheels
21 in a direction for advancing the sprocket wheels and
engaged ammunition. This advancement of course occurs
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only after sections 18 and 19 have moved relatively apart
far enough to allow such advancement of the rounds.
When each pin 71 reaches the outer end portion 81 of
its groove 70, the pins commence to move relatively to-
gether along inwardly inclined parts of groove 79, and
the angularity of these portions 82 of the grooves is
such as to continue the upward deflecting movement of
sectors 22. At the specified portion 81 of each groove,
the corresponding pin 71 advances past a step or shoulder
83 formed in the groove to move into a deepened por-
tion of the groove under the influence of spring 72, to
thus require the pin in its returning movement to follow
branch 82 of the groove rather than branch 80.

After passing through branch 82 of the groove, the
pin reachés a final portion 84 of the groove, which
portion is at that time extending parallel to the direction
of movement of the pin, so that the pin'is able to move
along portion 84 of the groove without further actuation
of segments 22. Thus, the final inward movement of
pins 71 occurs without advancement of the ammunition.
It will of course "be understood. that the juncture of
breeches 82 and 84 of groove 70 is so located as to
stop . the advancement of the ammunition by the time
sections 18 and 19 reach locations at which they com-
mence to enclose the rounds which are then located at the
firing positions. ~ As pins 71 reach the innermost ends
of portions 84 of the cam grooves; springs 69 are able to
return segments 22 downwardly to-the full line positions
of Fig. 6, so that the rounds in firing position may be
fired to commence another cycle of operation. Such
downward movement of segments 22 is effective to turn
engaged gears 66, but does not turn shafts 24 and sprocket
wheels 21, since one-way clutches 73 will not transmit
rotation in this reverse direction.

I claim:

1. A machine gun comprising a barrel, a bresch as-
sembly at the rear of said barrel forming a firing chamber
for holding a round of ammunition at a firing location,
said assembly including two sections having tubular sleeve
portions adapted to extend about and contain opposite
ends of a round and mounted for axial movement rel-
atively toward and away from each other and relative to
the barrel between a first position in which they form
said chamber and second relatively separated positions in
which a round may move transversely to and from said
firing location, means for alternately actuating said sec-
tions relatively toward and away from each other and rel-
ative to the barrel to fire successive rounds of ammuni-
tion, means for firing said rounds while the sections
are in said first positions, and means for advancing suc-
cessive rounds of ammunition to said firing location while
the sections are in said second positions.

2. A machine gun as recited in claim 1, in which said
means. for actuating the sections comprise means actuable
by the force of the gases produced by said rounds to
separate the sections on each firing.

3. A machine gun as recited in claim 1, in which said
means for actuating the sections include gas operated
piston and cylinder means for actuating the sections rel-
atively axially apart and relative to the barrel, means
for conducting some of the gases produced on firing from
said barrel to said piston and cylinder means to actuate
the sections apart, and spring means for returning the
sections relatively axially toward one another.

4. A machine gun as recited in claim 1, in which said
sleeve portions of the sections both extend about a round
to approximately the center of its axial extent.

5. A machine gun as recited in claim 1, in which there
is a short space between said sections in said first posi-
tions through  which -there extends a connecting link be-
tween a round at the firing location and a next successive
round.

6. A machine gun as recited in claim 1, in which a
forward one of said sections in said second position slides
forwardly about a rear portion of the barrel.
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7.+A mathine-gun:as-recited in ¢laim 1, in-which said
breech :assembly - includesa“breech block at the:rear of
said* firing’ location for “backing:up- the ‘rear- of* a' round
upon. firing.

8. A'machine gun-as recited in claim 1, in which said
breech-assembly ‘includes -a: breechblock at:the rear of
said “firing location for’ backing up ‘the rear-of -a- round

" upon firing, -a rear one ‘of said sections in said- second

position - being slidable : rearwardly to a posmon about

said: breech block.

‘9. A machine- gun-as:recited in-claim 1, in which said
“breech assembly ‘includes a-breech’block-at the rear-of
said firing location forbacking up -the ‘rear of-a ‘round
upon firing, a'rear one of:said -sections in “said second
position -being slidable rearwardly -to -a-position ‘about
said ‘breech - block, the forward-séction-in said second
position-being slidable’ forwardly-about a‘rear portion: of
the: barrel, there being -a-space “axially -between: said=sec-
tions ‘in said - first positions through :which links".inter-
connecting successive rounds extend.

“10.A machine gun asrecited in claim™9, in which:said
sections extend to approximately the center of the-axial
extend of a.contained round and have end‘portions-annu-
larly engageable in' gas- tight sealing relation- ~with »an
annular seal ring-on the round.

“11. ‘A ‘machine-gun as-recited in claim ‘10, ‘in“which
said ‘means for -actuating “the sections comprise-means
actuable . by- the “force -of ‘the gases produced by said
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rounds ‘to- separate the sections on-each firing, said-round -
advancing means-including a-roundifeeding sprocket; and. .
means-actuable by said movement-of the sections to turn - -
the sprocket for feeding the- rouuds»successwely to smd :
firing location. :

12.-A: machine gun-as recited in ‘claim 1, mcludmg -
means: operable by said movement of the- sectlons for .
actuating said round advancing means. :

13.-/A~machine gun as recited in claim -1, in—-which
said round’-advancing means include - a round feeding
sprocket, and cam means actuable by the axial-movement
of said sections for rotating said sprocket :

14."A ‘machine  gun as recited in claim 13, in which.

said cam means include a gear for driving the sprocket Y

a‘swinging gear sector for-actuating said-gear, and' apin

pmJectlng ‘fromoneof said sections into a ‘cam, ‘groove .

in ‘said sector to ‘actuate it in'-accordance -with akial
movement of - the sections.
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