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UNITED STATES PATENT OFFICE.

ADOLF ODKOLEK VON AUGEAD OF VIE\INA AUSTRIA-HUNGARY.

AUTOMATIC MACHINE-GUN.

No. 831,923.

Specification of Letters Patent,

Patented Sept. 25, 1906.

Application filed February 21,1906, Serial No. 302,233.

To all whom it mwai concermn:

Be it known that I, AboLr ODKOLEK VON
AUGEzZD, g subject of the Emperor of Austria-
Hungarv residing at Vienna, KEmpire of Aus-
tria-I{ungary, have invented certain new and
useful Improvements in Automatic Machine-
Guns; and I do hereby declare the following
to be a tull, clear, and exact description of the
invention, such as will enable others skilled in
the art to which it appertains to make and use
the same.

This invention has for its object an auto-
matic machine gun, in which the unlocking
of the br eech-—-plece 15 effected by a short
backward movement imparted to a locking-
piece, whereupon the breech-piece, together
with the locking-piece, 1s thrown backward,
owlng to the unlocking impulse against the

action of a return1ng~sprmg, Wherebv the |

empty cartridge-shell isextracted and ejected.
The bree(,h-plece together with the locking-
plece, is then pubhed forward by the return-
ing-spring, and after the breech-—pwce has ar-
rived in the breech-closing position the lock-
ing-piece continues its forward movement,
owing to 1ts inertia, through a certain dis-
tance in order to cause, on the one hand, the
breech-piece to be loc ked and, on the other
hand, the fresh cartridge introduced into the
barrel by the forward movement of the
breech-piece to be fired. The cartridges are
ted by means of a band, to whieh the required
movement is imparted
by means of the breech mechanism.

A further object of the present invention 1s
to provide means for enabling each cartridge
to be fired at will by hand or a series of car-
tridges to be fired automatically in rapid suc-
cesslon, as may be desired.

Still another object of my invention 1s to
provide 1mproved means for imparting the
unlocking impulse to the breech mechanism
of automatic machine-guns.

In the accompanying drawings, Figure 1 1s
a side elevation, partly in section, of a breech
mechanism constructed in ac cordance with
the present invention, the breech being
closed and the breecn—plece locked. Fig. 2
is a similar view, the breech-piece bemg un-
locked, the breech iowever, being still elosed.
g, 3isasection on the line AB Fig.1. Fig. 4
1s a transverse sectional view sh(m*mﬂ' the

]

Figs. 5, 6, and 7 show, in section and partly
in side elevatlon various arrangements of the
cas-channel. I’ws 8 and 9 show in side ele-
vation and bottom View, 4 modification of the
firing mechanism.

In automatic firearms in which the breech
mechanism 1s actuated by explosion-gases
taken from the barrel the hole in the wall of
the barrel through which such gases are taken
must be at a comparatively great distance
from the breech in order to make the channel
leading from such hole to the gas-cylinder
sufliciently long for preventing the breech
mechanism from being opened prematurely
Heretofore this cras—channel consisted of a
separate tube located outside the barrel, and
oreat difficulty wasencounteredin tightly and
accurately fitting this tube into the hole in
the wall of the barrel and into the gas-cyl-
inder. DBesides, the gases passing through
this tube were liable to cool down to some ex-
tent, which under unfavorable conditions
mlﬂ'ht impair the efliciency of the breech
mechanism. Finally, the construction and
the mounting of the cooling-jacket for the
barrel was rendered more difficult and com-

 plicated by the use of this external gas-tube.

Moreover, experience has shown that even
with the very most careful and accurate fit-
ting and mounting of the external gas-tube
gases begin to leak through the joints after a
few series of shots. Such gases can pene-
trate into the coolmtr-]&cket and then the
latter is liable to burst. Therefore with au-
tomatic machine-guns with an external gas-
tube no cooling- ]ackets are used at present,
but heat-radiating rings, as in the Hotchkiss
machine-gun. In order to remedy these de-
fects, I use, instead of an external gas-pipe, a
gas—channel provided in the metal of the bar-
rel 1tself, as shown 1 Fig. 5, in which 30 is
the barrel 31 the hole leadmcr to the bore of
the barrel and 32 the gas—clla,nnel bored 1n
the wall of the barrel itself.

Instead of making the gas—channel straight,
as shownin IFig. 5, w which necessitates a sepa-
rate bore and a reinforcement of the barrel,
both extending over a considerable length of
the latter, the gas-channel may be made in
the form of a coll, as shown in Fig. 6. The
cas-channel 32 is in this figure formed by a
helical egroove cutf in the circumference of &

actuating mechanism for the cartridge- band. | slightly-tapering mandrel tightly fitting into
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31, leading to the bore of the barrel, and the |

10

2

a corresponding recess in the metal of the bar-
rel and suitably secured thereto. Thus a

coiled channel is obtained between the walls
of the groove in the mandrel and the inner
wall of the said recess. The front end of such

channel is permanently connected to the hole

rear end of the same 1s connected to the gas-
cylinder, in which works the gas-plunger 13.
In Fig. 7 the helical groove 32 is cut on the
outside of the barrel-body, onto which a
sleeve 33 is tightly fitted. In all other re-

spects the construction shown in Fig. 7 1s the

same as that shown in Fig. 6. In Fig. 7 the
barrel-body and the sleeve 33 are substituted

for the mandrel and the recess, respectively,
of Kig. 6.

Obviously the groove might be
cut in the inner wall of the recess of the sleeve
33, and the mandrel or the barrel-body, re-

- spectively, might be left smooth on the out-
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-plunger 13 1s
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side. o o |
T wish it to be understood that in the claims

the term ‘‘mandrel’”’ also includes the barrel-

body itself, and, on the other hand, the term
“aleave’’ also includes a recess in the barrel-

body.

With the arrangement shown in Figs. 6 and

7 the hole 31, connecting the bore of the bar-

rel with the front end of the gas-channel, may
be far nearer the breech of the gun for a given
length of the gas-channel than in the arrange-
ment shown1n Fig. 5, and the reinforcement
of the barrel necessitated by such gas-chan-
nel may be much shorter. By this arrange-
ment I obtain the advantage that a separate
external gas-tube extending from the hole 31
to the ga,s—c:,/ylinder in which works the gas-

dispensed with, which greatly
facilitates the construction of the gun. Fur-
ther, the objectionable cooling down of the

cas taken from the barrel is avoided, and,
moreover, the cooling water-jacket may be so

arranged as if there were no gas-channel.
Finally, the gas-cylinder, the barrel, and the
gas-channel constitute a rigid entirety, where-

by the mechanical strength of the gun 1s

oreatly increased. .

The breech mechanism consists of a breech-
bolt 3, movable in the direction of the axis of
the bore of the gun and guided by lateral ribs
2, engaging into corresponding grooves in the
breech-casing 1. A firing-pin 4 shdes freely
in a central %ongitudinal bore of the breech-
bolt and is carried by a locking-piece 5, mov-
able along and guided on the breech-bolt.

The firing-pin may be connected to the
locking-piece either rigidly or with some lon-
gitudina,li play, but in any case without the
mterposition of a spring, as shown in Figs. 1
and 2. To the rear end of the breech-bolt a
lever 6 is pivoted, having an arm 7 engaging
into a recess 8 in the locking-piece 5. When
the breech is closed, the breech-bolt, together
with the locking-piece, is held against the
rear end of the barrel by the returning-spring

831,925

9, and the rear end of the locking-piece abuts
against the rear side of the arm 7, thereby
holding the lever 6 in such a position that lat-
eral projections 10 on such lever 6 engage
projections 11 in the breech-casing.

Any known or preferred means are pro-
vided for pushing back the locking-piece on
firing the gun. Such means may consist
either of a plunger 13, working in a gas-cyhin-
der in the body of the gun, to which cylinder

explosion-gases are admitted by a channel 12

from the bore of the gun, (preferably in the
manner hereinbefore described,) or of a lever
fulerumed in the breech-casing and operated
by the recoil of the gun. Thus on firing the
oun the locking-piece, together with the firing-
pin, is pushed backward relatively to the
breech-bolt and on striking against the front
side of arm 7 turns the lever 6 so that the lat-
eral projections on the latter are disengaged

from the projections 11 in the breech-casing

70

75

30

and are brought into line with the guide-ribs
on the breech-bolt. The latter, together with

the lever and the locking-piece, are thrown
rearward by the impulse imparted to thelock-
ing-piece overcoming the resistance of the re-
turning-spring 9. The empty cartridge-shell

is thereby extracted and ejected in the well-

known manner and the returning-spring and
the spring actuating the cartridge-feed mech-
anism are put under tension. |

If it is desired to fire a single shot, the trig-
cer 14 is released immediately after pulling
the same, so that the sear 15 1s turned up-
ward by the sear-spring 16 and the breech-
bolt is arrested in its rear position, the shoul-
der 17 on the breech-bolt abutting against
the outer end of the arm 18 of the sear. Ior
firing the next shot it 1s only necessary to

pull the trigger again, whereby the trigger-

arm 19, engaging a lug 20 on the sear, so
turns the sear that its arm 18 is disengaged
from the shoulder 17. The returning-spring
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then throws forward the breech-bolt and the

locking-piece. As in this movement the pro-
jections 10 on the lever 6 slide 1in the guide-

| grooves in the breech-casing, the locking-

piece cannot move forward relatively to the
breech-bolt until the latter has reached the
rear end of the barrel. In this position the

110

115

breech-bolt is arrested by a fixed stop 41.1n.

the breech-casing in order to prevent the
breech-bolt from striking violently against
the cartridge-head, which has been found to
bevery objectionable. Whilethebreech-bolt
is thus arrested the locking-piece continues
its forward movement, owing to 1ts momen-

tum, and the action of the returning-spring

9, acting on the rear side of the arm 7 of the
lever 6, turns upward the latter, so that its

LI20

125

lateral projections 10 come Into engagement

with the projections 11 on the breech-casing,
whereby the breech-block is locked. Finally,
the firing-pin strikes against the ‘primer of

| the cartridge and fires the same.

I3C
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~casing the locking-piece by acting upon the
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At the upper rear end of the arm 7 there is | ing will be continued as long as the trigger is

provided a projection 71, which after un-
locking the breech-bolt rests against a solid
portion 1n the rear wall of the recess 8 in the
locking-piece 5, and thus transmits the pres-
sure exerted by the ret-urning—sprin% u%on

t; but

.the locking-piece and the breech-bo

when the latter on being pushed forward
strikes against the rear end of the barrel and
1s thus arrested and the lateral projections-10

of the block 6 have come clear of the front

ends of the projections 11 in the breech-

projection 71 turns the lever 6 into locking
position, as above mentioned, whereby the
projection 71 1s brought opposite a recess 51

in the rear wall of the locking-piece and fully |

enters the same when the locking-piece ar-
rives at the front end of its stroke. Thus an

accidental turning back of the lever 6 into

the unlocking position is prevented, and at
the same time the last part of the forward
movement of the locking-piece serves to
throw the firing-pin against the primer with
certainty, so that the cartridge 1s fired only
after the breech-bolt 1s perfectly locked.

After firing the breech-bolt is thrown back,

together with the locking-piece, as before
described, and when the trigger has been re-
leased 1mmediately after pulling the same
the breech-bolt 3 is arrestecF by the arm 18 of
the sear when 1t has reached its rearmost po-
sition. -
In the forward movement of the breech-

bolt a cartridge 1s taken from a cartridge-

band and introduced into the barrel, as here-
inafter described.

If 1t 1s not desired to fire single shots at
will by hand, but to fire automatically a se-
ries of shots in rapid succession, it is only nec-
essary that the trigger after having turned

~ the sear so as to bring its arm 18 out of en-

50

55

gagement with the shoulder 17 holds the |
~ sear 1n this position aslong as 1t 1s desired to

continue to fire, "The breech-bolt and the
locking - piece after having reached their
rearmost position are then not arrested by
the sear 15, but are immediately thrown for-
wald by the returning-spring and the next
shot is fired, and so on until the sear is per-
mitted to rise again.

In order that either singlé shots or series of
shots may be fired automatically, as may be
required, with certainty, the trigger-arm 19
1s provided with an adjustable slide 21,
which can be pushed forward or backward
by means of a handle (not shown) projecting
from the breech-casing. When pushed for-

- ward, as shown in Fig. 1, the slide 21 over-

60

65 breech-bolt, and consequently automatic fir- | piece or from the breech-bolt.

laps the lug 20 of the sear to such an extent

‘that the two are still in engagement and the

sear is held down even if the trigger is fully

pulled. In this position of the slide 21 the |

sear cannot come into engagement with the

Tl

pulled. |
If 1t 1s desired to interrupt the automatic
firing, 1t 1s only necessary to release the trig-
ger, whereupon the sear 1s turned upward by
1ts spring so as to arrest the breech-bolt at

3

70

the end of 1ts next rearward movement. o

If 1t 18 desired to fire single shots only, the
slide 21 1s pushed back into the position
shown 1 Kig. 2, in which such slide and the
trigger-arm 19 come out of engagement with
the lug 20 after having turned downward the
ward the end of the pulling of the trigger the
sear 1s agaln turned upward by its spring and
by arresting the breech-bolt in its rearmost

sear on the trigger being pulled, so that to-

revents the next shot from being-

gi)sition he
fired. The lug 20 is pivoted to the sear an

isheld by a spring (not shown) againstanarch

or shoulder fixed to the sear, so that when
the trigger 1s pulled the lug transmits the
pressure of the trigger-arm 19 and the slide to
the body of the sear; but when after the
lug has come out of engagement with the trig-
ger-arm 19 and the slide 21 and the sear has

715 .

Qo

been turned upward by its spring 6 into ar-

resting position the trigger is released its arm
19 turns upward the lug 20 against the action
of the spring of the latter until it has passed
1ts point, whereupon the lug returns into its
normal position and the trigger-arm 19 slips
over the pomt of the same, so that the parts
return into the normal position. (Shown in
Fig. 2.)

%‘nstea.d of the shide 21 an arm 34, Figs. 8
and 9, journaled to the trigger, may be used,
the axis 35 of such arm passing outward
through the trigger-plate and carrying at its
outer end a handle-arm 36, located within
the trigger-guard. ! In the position of the
parts shown in Fig. 8§ and in full lines mm Kig. 9
the arm 34 1s between the trigger-arm 19 and
the bottom arm 37 of the sear, so that as long
as the trigger is held in the pulled position the
sear 15 is held turned .downward by its arm
34 and its arm 18 1s out of the path of the
breech-bolt, and thus a series of successive
shots is automatically fired. If, however,
the arm 34 1s turned by means of the handle-
arm 36 so that 1t comes out of the space be-
tween the trigger-arm 19 and the bottom
arm 37 of the sear, as shown 1n dotted Ilines
in Fig. 9, the trigger acts upon the sear only
through the medium of the lug 20 and only
single shots are fired at will, as above de-
scribed.

In order to avoid jamming of the parts and
to prevent the firing-pin from penetrating too
far into the primer, the forward movement of
the locking-piece 1s arrested by a fixed stop
22 in the breech-casing.

The step-by-step forward movement of the
cartridge-band required for feeding the car-
tridges may be derived from the locking-
' As shown In

95

100

105

[IO

IL5

I12Q

{25

130



the locking-piece in one position of such lever |

831,023

tion of a barrel, a breech mechanism, means

the drawings, it is derived from the breech- | and to engage the retess in said rear wall in
bolt, which in its rearward movement turns | another position of such lever, a firing-pin
a lever 23, pivoted in the breech-casing, | engaging the locking-piece and adapted to
which raises another lever 24, pivoted in the | slide longitudinally in the breech-bolt and

5 breech-casing, thereby putting under tension | relatively to the locking-piece, means for im- 70
a spring 25. At the free end of the latter | parting fo the lockin -plece a rearward move-

- lever teeth or pawls 26 are provided, which | ment relatively to the breech-bolt and a re-

~ project into a band-guide 27 in the breech- turning-spring acting upon the locking-piece,

‘casing and are so shaped that when the le- | lateral projections in the breech-casing and

o ver 24 rises they do not actuate the car- | lateral projections on said lever adapted to 75
tridge-band, but that when the lever 24 after | come into and out of egnagement with the
the breech has been opened is depressed by its | lateral ﬁ;rojections on the breech-casing, sub-
sgring 25 they act upon such band and move | stantially as and for the purpose described.
the same forward. The parts are so propor- 4. In an automatic machine-gun, the com-

5 tioned that the band is advanced each time | bination of a reciprocating breech-bolt with 8o
through the distance between two adjacent | means for moving such breech-bolt backward
cartridges, so that by each such movement s | and forward and for locking the same, a sear
Iresh cartridgeis brought into position for be- | pivoted in the breech-casing and having an

‘Ing introduced into the barrel by the forward | arm adapted to engage with the breech-bolt

o movement of the breech-bolt. | In the rearmost position of the latter, a trig- 83

I claim— - . | | ger pivoted in the breech-casing, a lug pivot-

1. In an automatic machine-gun the com- | ed to the sear and adapted to engage with an
bination of a breech-bolt, a locking-piece | arm rigidly secutred to the trigger in one po-
adapted to move relatively to and lengthwise | sition of the latter and to come out of engage-

5 of the breech-bolt, a recess in the locking- | ment with such arm in another position of go
ﬁiece, a lever pivoted to the breech-bolt and | the trigger. and an element adjustably at-

aving an arm engaging into the recess in the | tached to the trigger and adapted in one po-
locking-piece, means for imparting to the | sition to permanently engage with the sear,
locking-piece a rearward movement rela- substantially as and for the purpose de-

> tively to the breech-bolt and a returning- | scribed. _ , 05
spring acting upon. the locking-piece, lateral 5. In an automatic machine-gun, the com-

“projections in the breech-casing and lateral | bination of a reciprocating breech-bolt with
projections on the said lever adapted to come | means for moving such breech-bolt backward
Into and out of engagement with the lateral | and forward and for locking the same, a sear

; projections in the breech-casing, substan- | pivoted in the breech-casing and having an 100
tially as and for the purpose described. arm adapted to engage with the breech-bolt

2. In an automatic machine-gun the com- | in the rearmost position of the latter, a trig-

- bination of a breech-bolt, a locking-piece ger pivoted in the breech-casing, a lug pivot-

~adapted to move relatively to and lengthwise | ed to the sear and adapted to engage with an

>'0f“t§1¢ -breech-bolt, a recess in the locking- | arm rigidly secured to the trigger in one posi- 105

“Ppiece, a lever pivoted to the breech-bolt and | tion of the latter and to come out of engage-
Carrylng an arm engaging into the recess in | ment with such arm in another position of the
the locking-piece, a firing-pin' engaging the trigger, a bottom arm on the sear and an arm
locking-piece, and adapted to slide longitu- pivoted to the trigger and adapted in one posi-

- dinally -in the breech-bolt and relatively to | tion tobe in permanent engagement with such 110
the locking-piece, means for imparting tothe | bottom arm of the searand to be outof engage-
locking-piece a rearward movement rela- | ment with the latter in another position, sub- -
tively to the breech-bolt and a returning- | stantially as and for the purpose described.
spring acting upon the locking-piece, lateral | 6. In an automatic machine-gun the com-

. projections in the breech-casing and lateral | bination of 8 Teci rocating breech-bolt, 115
Pprojections on the said lever adapted to come | means for moving the same backward and

Into and out of engagement with the lateral | forward and for locking the same, a spring-
projections on the breech-casing substan- | actuated lever pivoted in the breech-casing,
tiaﬂy as and for the purpose descri%ed. ' means actuated by the breech-bolt for rock-

3. In an automatic machine-gun the com- | ing said lever against 1ts spring, a cartridge- 120
bination of a breech-bolt, a locking-piece | band guide, a cartridge-band guided in such
adapted to move relatively to and lengthwise guide, teeth operated by said lever and pro-
of the breech-bolt, a recess in the locking- | jecting into such gulde such teeth being
piece having in its rear wall a full portion and | adapted to engage mto the cartridge-band
a recess, a lever pivoted to the breech-bolt |"when moving i one direction and to move 12 5
and carrying an arm engaging into the recess 1dly along such band when moving in the op-
mn the locking-piece, a projection on the rear | posite direction, substantially as and for the
side of such arm adapted to come against the | purpose described. |
full portion of the rear wall of the recess in | 7. In an automatic firearm the combina-

130
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for operating such mechanism including a | In testimony whereof I affix my signature

gaf—t;glinder %F(é a pluﬁger Tofrldngdil} suﬁh In presence of two witnesses.

cyllnaer a coliled gas-channel 1ormed in the . |

bjédy of the barrelgbetween a mandrel and a ADOLF ODKOLEK VON AUGEZD.
5 sleeve and a hole leading from the bore of the | Witnesses:

barrel to the gas-channel, substantially as T. GeoreE Harpy,

and for the purpose described. AvveEsto S. HOGUE.
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