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4 Claims.

The invention relates to guns, but phases of
the invention are not confined to any particu-
lar type of gun. All the eléments inyolved in
the invention, however, may be combined in a
machine gun of the automatic, semi-automatic
or self-loading and operating types. Such a gun
may comprise in general the gun barrel with
which is associated the receiver or cartridge
chamber and cartridge feeding and firing mech-
anism. The firing mechanism may be controlled
by a trigger device. With the barrel may be
associated a gas cylinder tube. Connecting the
barrel and the gas cylinder tube may be a gas
muzzle or mechanism having a channel for lead-
ing gases from the fired cartridge to the gas
‘cylinder tube where they may operate some or
all of the gun mechanism. The present inven-
tion contemplates improvements in substantially
all of the gun elements.

In the gun barrel and leading to the gas trans-
mitting mechanism may be holes formed in an
improved manner as so as to receive a sufficient
quantity of the gas in.a way to accomplish the
desired purpose. The gas muzzle which trans-
mits the gas to the gas cylinder may be so formed
as to receive the gas and consume some of its
energy. 'This preferably is done in a manner
to effect a more or less smooth operation with-
out sudden kicks or jerks. In the gas muzzle
sufficient energy of the gas may be consumed to
act as a complete counter-recoil device for the
gun so that there is substantially no kick or
recoil at the stock or firing end of the gun.
Sufficient active gas for operation is fed to the
gas cylinder tube but before it arrives there
means may be provided for releasing some of
the gas when excess of energy might otherwise
be introduced. The relieving gas outlets may be
controlled by an adjacent device to vary and
regulate the gas conditions.

The gas cylinder tube is provided with a re-
ciprocating piston on the piston rod of which
may be mounted a mechanism for feedihg or ad-
vauncing the cartridges and also a conveyor for
ejecting the cartridges from the cartridge belt
when used and feeding them to the cartridge
chamber. The piston rod may also carry the
breech block in-which may be incorporated the
firing pin and the extractor for the empty shell.
The piston rod may be provided with a clutch
mechanism for rotating the cartridge feeding
device and ‘for operating the clutch a suitable
cam mechanism may be provided. Also mount-
ed on the piston rod may be a spring which acts
as the spring for holding the clutch in engage-

(ClL. 89—33)

ment and also acts as the spring for returning
the rod against the spent gas pressure and so
feeding the cartridge to the gun and firing the
gun. For convenience of assembling, disassem-

§. bling, handling and operation the mechanism

carried by the piston rod may be assembled and

fastened together as a unit.
The operation of the firing means may be con-
trolled by a sear. A unitary casing may carry

-the sear and the trigger operating mechanism

for controlling the firing of the gun. Preferably

the trigger mechanism as'a unit may be removed

from the gun. The trigger casing may carry a

spring controlled locking device for holding the

:sear in position to prevent firing the gun. In the

trigger frame may be a trigger structure which

preferably may move the sear to release the fir-
ing apparatus and then release the sear to return
to its non-firing position. -‘The trigger may also
jnclude means for moving and-holding the sear
in firing position so that the gun mechanism may
be free to fire automatically repeatedly rapidly.

The trigger may be provided with g stop control-

ling mechanism to limit the movement to a sin-

gle firing operation. Preferably this stop mech-

anism may be arranged so that addifional force

placed on the trigger may release the stop and -
allow the trigger to proceed to the position to

hold the sear for automatic rapid firing of the

gun.

The breech block mechanism which prefer-
ably will be carried by the piston rod may re-
ciprocate in the receiver. It may include a mem-
ber pivoted to a support carried by the piston

g5 rod. Preferably this will be mounted by a loose
motion mechanism such as a pin riding in a slot.
The contact surfaces of the support and the
breech block may have a cam action so that in
one position of the loose motion mechanism the

400 breech block may be free to turn on its pivot
while in another position of the loose movement
mechanism it may be locked against turning.
The breech block may carry an extractor mech-
anism which in one pivoted position may be

45 awsy from the cartridge and in the other piv-

oted position may engage the shell to extract it

from the barrel. The breech block may also -
carry the firing pin in such a way that in one
pivoted position it may be held away from the
cartridge while in another pivoted position it
may be forced against the cartridge cap to fire
the gun. The conveyor may deliver the car-
tridge to such a position in the receiver that
it will force the empty shell from the gun. Aft-
er the incoming cartridge reaches this position
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the breech block in coordination with the con-
veyor may feed it to the gun barrel and prop-
erly position it therein for firing. - Preferably
the sear when not acted on by the trigger will
be in such position as to restrain and hold the
breech block away from the breech end of the
barrel and prevent it from advancing the car-
tridge into. the barrel. T
The conveyor -mechahism may engage a car-
tridge which has been advanced to the proper
position by the cartridge feeding mechanism.

suitable manner such as by a pin thereon engag-
ing a suitable cam or cam slot in the gun cas-

10.

15

ing.. The cartridge may be engaged by the con-

veyor and moved to a position near the rear
end of the receiver and then the turning move-
ment. of the conveyor-may force ‘the cartridge

Into proper-position .to be fed into the barrel-
by -appropriate mechanism such “as the: breech:

block in coordihation with thé conveyor.  The
conveyor may:be so formed as to engage the
groove ‘at the base of the cartridge which may
‘be so proportioned and so arranged  with Te-
spect to the other: parts of the gun that the car-

tridge cannot.be displaced from the conveyor

until it is* finally released in -its final feeding

position..” This may be accomplished by. caus-

ing the space between the conveyor and the ad-

Jacent portions of the frame to be less than:
the diameter of the cartridge so that it may not -

slip through. The cartridge seat in the conveyor
may-be somewhat elevated so that when the con-
veyor reaches its final position the cartridge will

drop away:and allow clearance for the return

niovement of the'eonveyor. . & - e
“The gun may be provided with bearing means

rotatable piriwhich may bind the barrel against
the frame-ahd hold the parts rigidly together.
In'order to initiate operation of the gun, to feed

" In an injtial eartridge or to take care of emrer- -

genicies caused: by failire to fire, misfiring, ete.,

hand operating means may - be provided on the:
outside of the gun for operating the movable,

parts. Likewise the mechanism for feeding in
the cartridges even when in a cartridge belt may
be manipulated by mechanism accessiblé to hand
operation froin the outside of the gun. .
The various parts of the gun'may be held to-

gether by means which may be ‘manipulated by :
hand and withotit the use of complicated tools.:

This may be especially important in connection
with mounting and dismbunting the trigger mech=
anism, the frame and the piston rod carrying

the conveyor, the breech block, ete.
-The entire mechanism has been so designed,

constructed and associated as to provide a gun.

of relative simplicity, of light weight and of small
size’ especially with respect to over-all length of
the gun. = The parts may be conveniently and ac-
curately made in: quantity so that they are inter-
changeable and replaceable and may be conven-
iently; economically ‘and rapidly assembled into
the various sections and the completed gun.
“The invention ‘may be' incorporated in various
specific structures and is not confined to specific
details.-  Without limiting the invention specific
apparatus embodying the invention is disclosed
in the- accompanying dravvings and will: be. spe-

7 wardly showing associated parts.
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cifically -described so as to further and fully ex-
- plain the invention,

In the accompanying drawings Figure 1 is a.
side elevation of a gun taken from the left. Fig.

. 2 is a fragmentary side elevation of the gun taken

from the right.. Fig. 3 is a transverse vertical
section on the line 3—3 of PFig. 1. Fig. 4.is a
longitudinal vertical section.of a portion of the
gun showing the' trigger and other . operating
parts. Fig. b is a longitudinal vertical section of

- --the muzzle end of the gun. Fig. 6 is a horizontal
The conveyor preferably may be mounted on

the piston rod so as to reciprocate therewith but =
be free to turn thereabout. The movement of the . .
conveyor may be ‘effected and controlled -in any-

‘section through.the muzzle end ‘of the gun up-
Fig. 7isafrag-
mentary section on a larger scale showing the
mechanism for:locking the barrel to the frame.
Fig. 8 is a fragmentary vertical section on the
line 8—8 of Fig, 4. Fig. 9 is a side elevation of
-the piston rod and parts carried thereby. = Fig. 10

_is a fragmentary longitudinal vertical section
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- tion delivering the'cartridge to the receiver.

- 40
for the trunnions of a stand or the like. Aper--
tures opposing “each other in the barrel and
frame may be so formed that théy may receive a.
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showing the breech lever and associated parts in
retracted position:. Fig. 11 'is 3 sidé’ elevation of
the breech lever in retracted position. = Fig, 12 is
a fragmentary longitudinal vertical section show-
ing in firing position an optional form of firing
pin.-and-associated parts.. Fig. 13 is a similar
view of the parts of Fig. 12 in partially retracted
Position. :Fig. 14 is.a fransverse vertical section
on the line 18—14 of Fig. 4 but with the piston
in retracted position.: Pig. 15 is a fragmentary
transverse. vertical section on the line {5—I{5 of
Fig. 4 locking to the right. Fig. 16 is a fragmen-
tary transverse: vertical section on line 15—15
of Fig. 4-Jooking to the left'showing theé conveyor
in" position: when it first ‘engages a cartridge.
Fig. 17 is a view similar to Fig. 16 on line (T—11
of ‘Fig. 4 showing the-conveyor in its final posi-
Fig.
18 is ' a transverse vertical section. on the -line
18—18 of Fig. 4. Fig. 19:isa longitudinal ver-
tical sectional view through the frame member.
Tig. .20is: a “fragmentary - vertical longitudinal
section” through-a gun with another form of re-
ciprocating piston. Fig. 21 is a section  similar
to- Fig. 20’ showing .the: parts in another posi-

tion.. PFig. 22 is g fragmentary top plan view of

the casing-with:the ecover removed showing. the
slot controlling the:conveyor.

-The gun is provided with a barrel 31 and s £as
tube. 82 substantially ‘parallel thereto. At its
:muzzle -end .the barrel bore may be slightly en-
larged at: 33. - Fitting on the muzzle end of the
barrel-and the adjacent end of the gas tube 32 is
a:gas muzzle device:34 held in place by a nut 35
on ‘the muzzle end-of ‘the barrel.. In the wall of
the.enlarged portion: 33 of ‘the muzzle of the gun
are holes 36.- These holes are preferably some-
what oval and have. their outer walls 37 at an
angleof -less: than 23° t6 the walls of the gun
barrel. 'The opennigs 36 communicate with a
channel 38 in the gas miizzle 34. The channel
38 isarch’ shaped or semi-circular, having a
curved outer wall.. The channel 38 leads to the
interior of the gas tube 32 and impinges on a pis-
ton:39 movable therein..  Near the entrance to the
gas-tube 32 are holes 40 open to atmosphere. A
shutter member 41 pivoted at 42 to the gas muz-
zle 34 may be moved or adjusted by a handle 43
to regulate and control the amount of the holes
40:1eft open,: - : : :

The- gas muzzle device may be made of a cast-
ing 34 provided with a cover plate 130 at one
side which:may: be fastened in place in any suit-
able manner: By ‘this construction it is possible
to- manufacture the gas muzzle device by simple
-machine operations.  Thus the openings for the

e
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gas tube- 32 and the ‘end of the barrel 31 may be
bored from the end of the casting 34.- The ‘cast-
ing may then be' turned on itsside and from the
side which is to receive the cover 130 the remain-
ing operations may be performed. The hole 36
may be drilled as-deeply as may be needed, and
may be properly formed.  The hole 40 may be
drilled entirely through the casting 24. With an
end mill machine the channel 38 may be formed.
The hole to receive the pivot bolt 42 may be drilled
entirely through ‘the casting 34.- The cover 32
may then be prepared by drilling through it the
continuation of the ‘hole 40 -and a hole through
may - then be fastened rigidly in place and the
valves 41-mounted by means of the pivot pin 42.

As the gun +s fired and the bullet passes

10

15

through the-gun-barrel the propelling gases-un- -

der pressure follow the bullet. As the bullet ap-
proaches the muzzle of the gun it passes the holes
36 and a portion of the following gases become
free to pass through the holes 36. ‘Because of
the small 23° angle made by the wall 37 there is
not an abrupt change in the direction of the gases
and a-kick or shock may thus be avoided. The
gases continue through the curved channel 38 and
tend to press upon the forward curved wall there-
of in such a way as to counteract the irregular
or kicking action of the gun. The effect of this
may be to Keep the gun more or less steadily in
one -position and make it easy to -handle and ma-
nipulate and at the same time not materially in-
terfere with the aim or direction: of shocting.
As the gases pass through the-channel 38 ‘which
directs them backwards 182° they enter the gas
tube 32 and impinge upon and move the piston
39 for a purpose to be explained. The amount
of energy remaining in the gases may be very
large and may be more than is necessary to-op-
erate the pisten 39. The: pressure may be re-
lieved by allowing a suitable portion of the gas
to exit through the openings 48. The valves 414
may be adjusted and set at a proper position to
give the desired relief and procure whatever pres-
slire is desired on the piston 39,

Tha piston 39 carries a piston rod 44 which is
shown as a hollow tube.

‘Motinted to rotate freely on the piston rod 44 is
a feeding spool 45. The spool 45 has two toothed
wheels on it, 46 and 47, which are adapted to
engage cartridges fed to the gun. The rod 44
when pressure is brought on the piston 39 may
mdve longitudinally through the spool 45 which is
held from longitudinal movement by a portion 48
of the housing for the gun. passing between the
wheels 46 and 41. A clutch member 49 held on
the shaft 44 by a transverse pin 58'is held in en-
gagement with the spool 45 by a spring 51 carried
by the rod 44 and bearing on the collar of the
clutch member 49. 'The pin 59 rides in a cam slot
52 in the rod 44 so that on each reciprocation of
the rod 44 the clutch 49 rotates the spool 45 one
step so as to advance a cartridge to be fed to the
gun. Behind the spool 45 there is mounted on the
tod 84 a conveyor 53 which as the rod 44 moves
longitudinally remaves a cartridge from the cham-
ber associated with the feeding mechanism and
delivers it to the receiver 58 of the gun. As
illustrated especially in Figs. 16, 17 and 18 the
cartridges are fed into.a transverse chute 55 by
hand or by a belt or by suitable means not ilius-
trated. Rotation of the feed spool 45 advances
the cartridges one at a. titne until the lowermost
cartridge reaches the position indicated at the
right in the bottom of Fig. 18 where it-is resil-
ienitly held by a spring 55, ‘The feed spool 45 is
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normally “held against reverse movement by a
lever 57T controlled by a spring 58. The holding
lever ‘5T may be released by hand pressure from
the outside of the gun so ‘as to remove or feed or
manipulate cartridges if the need arises. . 'The
spring 51 extends between the clutch member 48
and the piston 39 and normally holds the piston
39 in the muzzle end of the gas cylinder tube 32.
In this position the conveyor §3 is in the position
indicated in Fig. 16. As is shown in Fig. 9 the
arm of the ¢onveyor 53 is-provided at its end with
a cavity provided with-a rib 59 adapted to engage
the groove in the base of a cartridge. The front
edge of the cavity'is bevelled at 60 so that it may
slide between the lower two cartridges as illus-
trated in Fig. 16. ‘In this position it will grasp a
cartridege, sufficient_movement for its entrance
being provided by the resiliency of the spring B8.
The conveyor 53 is mounted on the rod 44 by
means of a pin 61 which rides in slots §2 in the
rod 44 so that the conveyor cannot move longi-
tudinally on the rod 84 but is free for a partial
rotary movement thereon. The protruding end
of the pin 61 rides in a slot 63 in the casing of the
gun. The form of ‘the slot 63 is illustrated in
Fig. 22. A cover 64 for the slot 63 is shown. The
slot 63 controls the rotary movement of the con-
veyor 53-and is ‘so-formed that as the piston 28
moves in the gas tube 32 the conveyor 33 moves
the cartridge which it hias grasped backward into
line with the receiver 54 and thén inward toward
the center of the barrel'into the position shown in
Fig. 17.

Tt will be noted that the inner point 120 of the
rib 59 in the conveyor 53 as shown in Fig. 16 is
positioned less than the diameter of a cartridge X
from the adjacent portion 121 of the gun housing.
It is therefore impossible for the cartridge to fall
down.  As the conveyor 53 moves from the posi-
tion illustrated in Fig. 16 to a position illustrated
in Fig. 17 the point 120 always keeps nearer to
adiacent parts of the structure than the diameter
of the cartridge. Thus the corner 122, as the
cartridge sweeps over it, keeps the cartridge in its
seat in the conveyor but as the conveyor reaches
the final position indicated in Fig. 17 the car-
tridge drops downward vertically into a position
which is below the corner 128.of the conveyor: §3
and with the cartridge in this position the con-
veyor 53 may turn counter-clockwise from the
position indicated in Fig. 17 without engaging or
disturbing the cartridge X and so return to its
normal position to grasp and convey another car-
tridge. By this arrangement the cartridge as it
approaches - the position. indicated in Fig. 17
strikes and forces out of the gun at 81 the empty
shell which has been brought back by the ex-
tractor but the new shell itself is prevented from
going out of the gun by the restricted distance
between the corner 120 and the corner {22a.

Behind the conveyor 53 there is rigidly mountfed
on the rod 44 an inverted U-shaped supporting
block 65, the depending:arms of which are pro-
vided with bearing slots 86 in which is mounted 2
pin 67 carrying alever 68 which acts as a breech
block for the gun. The pivoted breech lever 68
travels forward and backward in the receiver 54.
In its backward position the breech lever 68 as
illustrated in Fig. 10, is in-position to receive the
cartridge from the conveyor 53. The lower end
§9. of the breech lever is shaped to receive the
groove:at the base of a cartridge X. The breech
lever §8:is free to turn on the pin 67 as a pivot.
The breech lever at-its upper end is provided with
a'cam extension 10:so formed: that it'engages the.
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under part.of the supporting block 65 and forms a
limiting stop for: the rotary ‘movement: of ‘the
breech lever 68.- 'The breech lever 68 is'somewhat
the shape of an inverted T ang its extending arms
are provided with flat surfaces.7i which as indi-
cated in Figs: 10; 11 and 15 are in contact:with
the curved edge 12 of the lower ends of theé sup-
porting block 65. - In this position forward move-
ment of the piston 39 under the-influence of -the
spring 51 causes' the. curved surface. 72 to-bear
against the surface 11 and force the breech lever
to advance and take its position behind-the barrel

16

of the .gun as indicated in Fig. 4. ' It will be ob- -

- served that during this movement the pin 67 of
the breech lever is in the front end of the slots 66.
As the breech lever moves it rides on the surface
13 of the gun frame 77. . As the. breech lever
approaches .the position: indicated in Fig: 4 its
forward end may fall down through the hole 1§ in
the gun frame 1T and come to final position-to
close the breech of the gun.. To aid this action
the lower edge of the breech end of “the gud barrel
may be bevelled as-at T4 and the:front-end of-the
breech lever. 68 may be. correspondingly bevelled
at 76 so that as the breech-lever 68 approaches the

15

20

26

‘position indicated in Fig: 4 the engagement be- .

tween the surfaces 14 and 75. causes . ‘the breech.

lever to turn downward on itg pivot 67;atid drop
into a hole 16 in the gun frame T1.: Carried:by
the breech lever 68 is g firing pin 18 which re-
mains out -of contact with the -cartridge until the
breech lever turns on its pivot 7. - As the breech
lever support approaches itg final position; indi-
cated in Fig. 4, the breech lever 68 turns and
further movement of the support 65 causesthe pin
67 to ride in the slot 66 so that as indieated: in

Figs. 4 and 9 the pin reaches the rear end of:the-

slots 66. This tends to cause & hammer blow: of
the firing pin 78 against the cartridge. primer to
fire the gun.. The actual firing preferably ‘takes
blace shortly before the device-takes its final posi~
tion. . As the breech lever.68 turns-on-thepin 67
the surface 71 slides along the curved surface 12
of‘the breech lever support 65 and comes into cons=
tact with the flattened lower surface 18 of the
support 65.° (See Figs. 4,9 and 11.) - Asthe slots
66 progress along. the pin 67 the-flat surfaces T1
and 79 come into close contact and thus lock the
breech lever against turning until the pin§Tagain
reaches the front end of ‘the slot 6. - "Thus the
breech lever ‘s -locked' against tilini‘n’g"in:ﬁrjng
position. - The: backward movement: of- the sup-
bort 65 pulls the slots 68 along the pin-67 until it
reaches the front end of-the slots when it is'free
to turn and this tlirning is caused by eontact of
the corner 80 of the hole 16.in the frame-1T with
the back surface of the breech lever :§8: This
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turning causes the shaped surface 69 at the erid of _

the breech lever 68 s it rises to engage the rim at
the base of the fired shell and further movetent
. of the supporting block 65 extracts the shell from
the barrel and brings it back so that as the new
cartridge is brought: into ‘positiqn indicated: ‘in
Fig. 17 it forces the spent shell sidewise and out-
ward through the opening 81 in the gun casing. "
‘'The gun frame member 11 at its forward end
abuts against a projecting ring or 1ug 82 on thé
-barrel 31. The barrel 81 is provided' with a’sub-
stantially semicircular opening 83.° A’ similar
substantially semicircular opening ‘84 is brovided
in the facing surface of the frame T1.: The radii
of these two openings ‘are the same buttheir
centers are slightly removed from each ofher,
Thus the center B of the opening’ 84 may be
slightly to the right and: downward at an angle
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75 ber 10 may cause the balls to recede and allow
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of -about 45° from ‘the center A of the:opening
83 (see Fig. . " A pin 85 provided with'a turn-
ing handle 86 may be inserted through the open-
Ings 83 and ' 84.. The pin-85.is ‘somewhat-ellip-
tical -in ‘cross-section, having its upper- forward
portion formed on the radius B and its lower rear
portion formed on the radius A; so ‘that ‘as-the
handle 86 is turned downwardly there is a tend-
ency for'the pin 85 to engage 83 with its upper
right'hand side and to engage 84 with its lower
left hand side 50 as to wedge itself between the
barrel 31 'and the frame 171 and jam the frame
11 against the ring 82, The other-end of-the
frame 117 lies above the trigger frame 87 whiéh is
held in place by the spring 88. ~In-a-depending
portion of: the frame 11 is provided’ an opening
89 for ‘trunnions for the usual gun. support, -~
The sear and. the trigger mechanism “is ens
closed as a unit in the trigger frame 81. To the
trigger. frame 87 may be fastened as by welding
a trigger guard 90 extending upwardly and réar-
wardly.over-the trigger frame. - Depending from
the frame 17 is a notched: lug 91 into the notch
of which enters a portion of the upper plate of
the trigger guard 90. At its rear end there is g
hook 92 ‘on the trigger guard which engages the
gun casing where it and the trigger frame 8T, of
which 1t is a part, is held in position by the spring
88 mounted on the gun casing. - The frame 1T is
provided with 4an aperture 93 through which
extends a sear 94 in position to engage ang re-
strain from forward movement the breech ‘lever
68 which carries the firing pin ‘and may be saidto
act gs a hammer for firing the gun. ' The sear
94 is pivoted on a pin 95 carried in the trigger
frame 87." A rotating pin 96, mounted to Totate
in the trigger frame 81, has two flat surfaces
against -either of which may rest a spring -91,
mounted in the trigger frame 87, to hold it in-
either of two' positions. “'As illustrated in Fig. 4
one of the'flat surfaces of the pin 96 makes room
for movement of ‘the sear 94 abhout its pivot 95;
- When the pin 96'is turned In clockwise direction
the unflattened portion of the pin rests against
the lower part of the sear 94 and locks it against

movement.. This locks the gun against opera-
tion, et e RIS
A spring 98 in the trigger frame béars on the

lower arm of the sear 94 and holds its upper end
projected. A spring 88 in the trigger frame rests
against a pin 100 on a trigger member 101 which
is pivoted at 102 in the trigger frame.  Pivoted
at 103 in the pivoted trigger member (01 is.g
trigger pawl 104 which is'normally held in en-
gagement with the lower arm.of the sear 94 by
a'spring 105, Upward movement of the trigger
‘pawl 104 is limited by means of a. cross bat 106
carried by the trigger member 01, Pressure, of
the- operator’s finger on the trigger member 104
causes the trigger pawl 104 to turn the sear 94 on
its pivot 95 against the spring 98 and withdraw
it from the path of the breech lever 68, As this
movement takeg blace the pawl 104 slides’ down
and away from the depending arm of ‘the.séar 94
and releases it and it may be returned by the
spring 98. Carried by the trigger member 101 are
balls 107 (see Fig. 14) which project from ‘the
sides. of the trigger member 101 ‘and engage the-
‘adjacent edges of the trigger frame 87 angd form
a’ Stop or impediment for the movement of ‘the
trigger member 101, The balls 197 are held pro-
jected by an intervening cushion 108 which may
he of some such material as:rubber or'the like
so-that increased pressure on'the trigger mem-
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the trigger member 181 to move further. This
further movement of the trigger 181 on its pivot
102 will cause, the. cross bar 106 to engage the
lower arm of the sear 94 and hold the nose of the
sear depressed or retracted for as long as the
trigger is held. Thus a movement of the trigger
10/ limited by the balls 107 will cause the gun to
fire a single cartridge while full;movement of
the trigger member 10} beyond the stops 107 will
place the gun in position for automatic repeated
firing.

The gun housing (23 carries projecting pins 109
(see Figs. 1 and 3) which are curved to form a
guideway. for a sliding frame {10 which is pro-
vided with a projecting handle Il and.a depend-
ing lug 112. The depending lug |12 engages an
outwardly projecting lug 113 .on the breech lever
support. 65. By means of the handle 111 the cam
112 may be slid backward on its bearing pins 108
and it may thus force the supporting member 85
and the piston rod 44 to which it is attached. in
the same direction as the gases of explosion forces
it. Thus the operation of the gun may be initi-
ated by hand since the mechanism described
forms a recocking mechanism for, the gun. By
this means the gun may be manipulated when
empty, it may be initially charged, and it. may
be examined, ete., in case of misfire ox other mis-
haps. Suitable releasable means may be used. to
releasably lock the handle 111 or the slide 1i0
in normal position when not in use.

The gun housing 123 is held in position by for-
wardly projecting ears provided. with holes 124
through which passes the pin or rod. 85 which
holds the frame 11 to the barrel 3f. A portion
48 of the housing passes over the spool 45 carry-
ing the wheels 46. and 41. At its rear end the
housing 123 is closed by a downwardly extend-
ing wall #25 in which is the opening to receive
the hook 92 of the trigger frame 81. The hook
92 thus holds together the housing 123 and the
frame member 17,

1t will be noted that the breech lever 68 is a
single piece which acts not merely as means for
closing the breech but also carries a firing pin
and & unitary extractor for the shell of the fired
cartridge. This is an advantageous arrange-
ment and may be highly desirable. Another ar-
rangement, however, may be used, in which the
firing pin may be a separate member and in
which the extractor may be a separate member.
As illustrated in Figs. 12 and 13 the breech lever
support 65a¢ may carry a breech lever §8a which
may be provided with a pin §7a riding in slots
66¢ in the support 65a. The breech lever 68a
is provided with an extractor tip {14 which may
be a separate piece held in place in any suitable
way such as by means of a rivet {15, so that in
case of wear it may be replaced. A depending
lug 116 carried by the supporting member 65a
may be provided with a firing pin 18a adapted
to pass through an aperture {17 in the breech
lever 68z, In this construction the firing pin is
separated from the breech lever and the firing
is effected only when the supporting block 65a
is advanced so that the pin 68a is in the ex-
treme rear portions of the slots 66a jllustrated
in Fig. 12.

Tt will be observed that substantially all of the
work of the gun is accomplished during the power
stroke. Thus the movement which accomplishes
the unlocking and retraction of the breech lever
and feeding of the cartridge and its conveying to
the cartridge chamber is effected by gas pres-
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procedure of inserting the cartridege into the bar-
rel and firing the cartridge is all that need be
accomplished by the expansion of the spring
which has been compressed by the effect of the
gas on the piston head in the gas cylinder.

The various parts of the gun are connected
together in units in @ simple way. The gun may
be readily taken apart or separated into its units
by a simple procedure and mainly without the
use of tools. The shaft 85 may be turned so as
to loosen it in its bearings and it may then be re-
moved laterally. In this condition the barrel of
the gun may be removed for inspection, cleaning
or replacement if necessary. The gas muzzle 34
may be removed with the barrel, being merely
slipped off the end of the gas tube 32. The nut
35, however, may be removed and the gas muzzle
as a unit freed from both the barrel and the gas
tube. Ifit is desired to further dismantle the gun
the trigger frame 87 may be moved rearwardly
against the spring 88, This will allow the trigger
guard frame to be withdrawn from the slot in the
block 91, and the trigger frame may then be
turned downward and finally released from the
spring 88. The housing 123 is thus freed by the
removal of the pin 85 from its forward end and
by the removal.of the hook 92 from its rear end.
The housing 123 may now be removed. This ex-
poses the rear end of the gun and makes it pos-
sible to withdraw from the gas cylinder the entire
unit illustrated in Fig. 9.consisting of the piston
and its rod carrying the spool for advancing
the cartridges and also the cartridge conveyor
and the breech lever with its support.

In Figs. 20 and 21 is shown another form of
gas muzzle and & piston especially adapted to
cooperate therewith. =~

With the piston in the most forward position
the breech block lever 68 is in the position shown
in Fig. 4 and in Fig. 20. 'The initial backward
movb’ment of the piston does not require a very
great amount of energy since the beginning of
the movement in addition to moving the conveyor
53 merely pushes the supporting block backwards
so that the slots 66 ride on and finally engage
the pin 61. At the same time the forward or
gripping shaped surface 69 of the pivoted breech
lever 68 is lifted into contact with the rim at the
base of the fired shell. Up to this point in its
movement no considerable energy is needed.
Further movement causes the pivoted hreech
block to act as an extractor to pull the shell from
the barrel of the gun. Sometimes the shell will
stick and it may be that considerable energy is
needed for its loosening. After it has once heen
l6osened its further movement may be easier and
may not require so much energy. In order to
take care of this particular requirement and in
order to control more regularly the movement
of the piston and other parts of the gun a special
form of piston illustrated in Figs. 20 and 21 may
be employed. Thus the vent hole in the muzzle
attachment may be placed slightly further back-
ward as indicated at 40a. The piston 3%a may be
provided with a tube-like forwardly extending
member 39b. In the side of the extension 38b
may be provided a hole 40b which, if desired, may
be made somewhat elliptical. The hole 40b is
so placed that when the piston is in its normal
full forward position as indicated in Fig. 20 it
is in register with the hole 40a so that when gas
from the fired cartridge first enters the gas cylin-
der 32 it will impinge on the piston 3%a but the
pressure may be relieved somewhat by free pas-
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sage ot the gas through the ‘hcles' 40a- and 40D,
The’ p1st0n thus-is‘caiised-to’ move rearwardly and
as it, moves it brlngs the openings 46d and 40b- ‘oub
of- reglster;"‘ As 1nd1cated in Fig.-21, this pre-
vents the-exit of gas. " Closure of the outlet ‘port
preferably W111 come just before ' the pivoted
bréech’: block 68 reaches’ the position indicated
o in F1g ‘2180 that as the extractor ‘moves the

: ﬁred shell’ from ‘the ‘barrel of the gun - the full

k . pressure -of- ‘the- gas is exerted on the piston head,

th ~giving the increased: power which- may: be

i able at ' this'time. - In’ order’ to rélieve ‘the
pre sure in- the latter part-of the stroke, how-
everthe éxténsion 39b of ‘the piston ‘head-39a
"‘as’ it -proceeds-is ‘withdrawn *from ‘the hole’ 40a
and ‘thus the gas pressure is again relieved.

If-the full pressure of the gas were employed in
- theé first- part-of the moveément “of the piston it
iight be that the impact or hammer blow of the
extractor against the endof the fired shell as the
extractor reaches the position:in Fig: 21 would be
such+as to'injure or deform‘the- rim of the éar-
tridge. - For this reason there may be an advan-
tage i’ relieving the préssure -in the first part
of thé movement and ih 1ncreasmg the pressure
during- the -actual extracting movement. This
and-other phases of the present invention:may be
especially -important in: guns -of ‘ larger caliber
wheré-thie gas pressure is large and the 1mpact or
effect on the-parts may be strenuous

I.claim .as my invention:: g

1:In g-gun, a-gun: casmg, a" feedmg mecha-
nism:‘for cartridges mournted-in-the gun casing
comprising means’ for.advancing the: cartridges,
a-clutch constructed and arranged to-actuste the
advancing means, a reciprocable shaft on': which
the clutch is mounted a cam surface in the shaft
engaging-the clutch to operate it, a- compressible
spring surroundmg the - shaft. and - holding- the
clutch. in- operative position and tendmg to. move
the shaft to its normal p051t10n and a stop. for
the advancmg means mounted on the gun casing
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which may be manually’ éperated through the
gun casing, the cam surface being - constructed
and .arranged to actuate the clutch as.the shaft
moves from - its normal position and to. release
the clutch as the shaft returns to 1ts normal pos1-
tion.

-2 In ‘@ gun, g feedmg mechamsm for car-
tridges comprising means for advancing :the car-
tridges, a clutch constructed and arranged to ac-
tuate the advancing-means, a reciprocable shaft
on which the clutch is mounted, a cam surface in
the shaft engaging the clutch to operate it, and a
compressible “spring surrounding the shaft and
holding the clutch in operative position and: tend-
ing to move-the shaft toits’ normal position.™

3. In a'gun, a gun’ casmg, a feedmg mechamsm

~ for cartrldges mounted in' the ‘gun -casing ‘com-
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prising” means for advancing the cartridges, a
clutch constructed ‘and arranged to.actuate the
advancing’ miéans; g ‘reciprocable shaft on which -
the clutch is mounted, & cam surface in'the shaft
engaging the clutch to-operate it, a compressible

‘spring surrounding  the shaft and holding the .

cluteh-in operatlve posmon and tending to move
the shaft to'its normal position; and a stop“for
the advancing means niounted ‘on the gun casing
which' may be manually operated through the
gun casing.

‘4, In 'a gun, a feeding’ mechamsm for ‘car-
tridges comprising means for advancing ‘the car-
tridges, a. clutch constructed and arranged toac-~
tuate the advancing means, a rec1procable shaft
on which the clutch'is mounted;’a compressible
spring surroundmg the ‘shaft”and holding: the
clutch in operative position and tending to move
the: shaft to its normal position, and a c¢am sur-
face in the shaft being constructed and arranged
to actuate the clutch as the shaft moves from’its
normal position and to release the clutch as the
shaft returns to 1ts noirmal posmon :

'HENRY SCHIRQKAﬁER."
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