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~nism. and also . the repeating and trigger
-mechanism with withdrawn cocking handle;

. part between BB (Fig. 1) and-the barrel
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of Trance, residing at No. 90 Rue de

-nism is derived from the gases, which are
. set free when the shot is fived.

‘gide elevation of the breech block.

‘the cartridge éxtractor. Fig. 9 1s a sectional

-Fig: 11 s a side elevation of a modified
Lo of the piston and fiving pin, with part

‘the g:

‘the cooling means, the shooting stay or sup-
-port, the cocking handle and the cariridge

ton 1 (Figs. 2 and 3) made out of one piece,

fion 6, a nipple 7 and & rél
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To all whom. it may concern: -
_ Be it known that I, Awpr Vireins Pavu
Mariz Berrmizs, a citizen of the Bepublic

Grenelle, Paris, France, have invented new
and - useful Improvemeénis in Awutomatic
Firearms, of which the following is a speci-
fication. .

This invention relates to an automatic fire
arm for purposes of war and the like. It
may also be used as a single loader, wherein
‘the power required for operating the mecha-

Referring to the accompanying drawings,
Figure 1 is a side elevation of a fire arm con-
structed according to this invention; Fig. 2
is a longitudinal section through the part of
the fire arm between the lines A A and B B
(Fig. 1) and shows the whole breech mecha-

Fig. 3 is a longitudinal section through that

end of the fire arm; Fig. 4 is a cross-section
according to line C C of Fig. 2; Fig. 5, is a
Fig. 6
is a rear-end elevation thereof. Fig. 7'1s a
plan view thereof. Fig. 8 is a plan view of

view -of the cartridge.deflector, with parts
in-elevation.  Fig. 10 is a transverse seec-
tional view with the. deflector in elevation.

le

thereof in section. Fig. 121s an end
tien thereof. Fig. 13 13 o ssctional £
a modified form of arrangement vegulating
e gas supply. ‘
With regard to the general arrangewment
of the new fire arm, it comprises essentially
the . autoruatic -operating mechanism, the
breech mechanism, the trigger mechanism,
the magazine, the harrel and byeech; casing,

case deflector. _
The antomatic mechanism includes a pis-

whose frent end 2 extends into the gus
chamber 63 and whose other end is provided
on the jower side with the two sear notches
4 and 5 and on the upper side svith 2 projec-
yforcement o

shoulder 8. The latter is adapted to re-
ceive the recoll with its forward end and to
move the breech block backward with its
vear énd when the shot is fired. An elastic
ring 10 held by a pin 11 and inserted be-
tween the reinforcement 8 and the abut-
ment 25 of the breech block is provided for
the purpose of legsening the shock between
these two parts. The parts 6 and 7 serve for
carrying, closing ‘and opening the breech
mechanism and also for operdting the firing
pin, as will be described tater on. The driv-
ing spring 3 is provided within the piston 1.

The breech mechanism comprises the fol-
lowing paris: the breech block 9, the bolt
head 12, the connecting pin 26, the striking
pin 13, the cartridge extractor 14, the pro-
jection 6 and the nipple 7. The two. last-
named parts effect the closing movement of
the breech bolt. The breech block 9 is pro-
vided .on its upper reaw part whh the dipple
15, (uide plane surfaces 17 (Figs, 2-5) are
provided on the lower part of the breech
block and symmetrically-to its axis. These
guide ‘surfaces begin at the forward part
and extend only for a certain disténce paral-

lel to' the axis of the breech bolt, then they -

undergo at 18—18 an inclination, which cor-
responds to a certain elevation of the breech
bolt. These inclined guide surfaces 18—18
are so connected to two other guide surfaces
19—19 by means of side pieces 20—20 that
they are held in position and are integral
with the breech bolt. At the end of these
guide surfaces is a transverse slot 21, whose
zth and height is somewhat larger than
the distance between said surfaces, said slot
being adapted to receive the T shaped head
of the nipple 7. At the rear lower part, a
stud 23 unites both lower inclined surfaces
19—19, said stud. also serving as an abut-
ment for the projection 6 of the piston. A
small inclined guide plane 24 -on the front
lower part in front of the nipple 25 releases,
at g predetermined time, the T of the nipple
from its seat. | »

The bolt head 12 (Figs. 2 and B8) is con-
neeted to the breech block by the pin 26

BB
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{Fig. 2) and is guided laterally through .

the two cheeks 27—27, which embrace the
front abutment 28 of the breech bolt. The
bolt head moves in a corresponding guide
on the casing and does mot.dake part in the
ascending movement of the breech block.
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The front face of the bolt head remains al-
ways parallel to the rear end of the barrel,
which is necessary for insuring engagement
and extraction of the cartridge. The front
part of the bolt head is conical and has two
projections 29—28 adapted to advance the
cartridges. The firing pin 13 is moved for-
ward by. the nipple 7 by means of its for-
ward face 80, for the firing, and rearwardly
by means of the rear face 31.

The cartridge extractor 14 is mounted on
the breech block by means of a pin 32 which
engages in a curved recess 33 in such a man-
ner that the breech block can ascend and de-
scend independently of the ecartridge ex-
tractor, which is guided during its entire
course in a longitudinal groove 34 of the
breech easing (Fig. 4). The extractor 14

‘cannot move in a vertical direction. There

is provided under the tail of the cartridge
sxiractor i4 a shoulder terminating in a
feather edge and which, when the parts are
assembled, béars against a similar edge on
the breech block. In the event of a cartridge
casd resisting the extraction, the breech block

moves slone tosuch anextent rearwardly as-

the play allows which the cartridge extrac-
tor has for passing over the cartridge edge
when the breech block is being closed.” “At
this moment, the shoulder rises to the edge,
whereby the tension of the cartridge ex-
tractor is increased and also its power. It

must be stated that the cartridge extractor

vields at its rear end for enabling it to pass
over the edge of the éartridge and that when
withdrawing the cartridge cass, a zeinforce-
ment 35 close to the projection of the car-
tridge extractor takes up the pull, while in
former cartridge extractors, the same part
which provided for the pull also served ag
spring. The reinforcement 35 is supported
in a recess 86 (Fig. 5) in the right side of
the breech block. ) :

The trigger mechanism consists of a re-
cessed sear 37, which oscillates on the pin 38
and whose rear arm is provided with a plate
39,in which is mounted one end of a spiral

_ spring 40. This sear engages in the sear

&0

55

notch 4 of the piston 1 in the case of indi-
vidual firing. The second sear 41 carries
oh its rear arm g spiral spring 42 and has a
reinforcement 44 between this spring and
the axis 43 of the-sear 41. There engages
in the said reinforcement a small spring 45,
the hook 46 oscillating on the axis 47. The

~ shoulder 48. of this hook limits its position

60

with respect to the sear 41. This second

“sear serves for automatic firing, the hook 46

and its spring acting on the first sear 37 in
the case of individual firing. A triggeéx
(fingerpiece) 49, which is integral with the
sear. 41, operates the trigger mechanism in
the hereinafter described manner.

" . The magazine 50 (Figs. 2 and 4) contains

85

a number of cartridges 51 which are ar-

1,083,872

ranged in a zigzag position. The magazine
is inserted from above into its bearing sleeve
52 in the gun and locked by a projection 53
engaging in the slot 54 of the magazine. In
order to secure the magazine, there are pro-
vided besides the slot 54 two tongues 55 in
the side faces. Kach tongue:-has a .boss,

‘which bears in a corresponding recess 56.0f

the sleeve 52. Only one of snch tongues may
be employed at the front. Two lateral lips
57 (Fig. 4) between which the projectjons
29 of the bolt head extend insert the car-
tridge into the chamber.  An angularly bent
metal plate 58, as shown in Fig. 4, is adapt-
ed to press downward the eartridges under

70

80

the action of a fanshaped bent flat spring .

59. The plate 58 is'so bent that a projec-
tion 60 is formed, whereby the cartridges
receive their zigzag arrangement.

‘With regard to the barrel and breech cas-
ing, there 1s provided between the bearing

sleeve 52 of the magazine ahd the rear end -

- of the barrel, the guiding cone 61, which

forms an integral part of the breech casing.

“This cone has for its object to.guide the pro-

jectile when it enters the barrel chamber.
A the rear end of this cone and in the lower
part of the breech cylinder bearing, there is
a guide piece 16, which also forms an in-
tegral part of the breech casing and causes
the breech block 9 to rise when during its
forward movement, it moves with the in-
elined plane 24 on to the breech casing, as
heréinafter explained.

. The breech casing is of such a shape (Fig.
4) that it permits the sliding of the cocking
handle on the guides 22. The barrel carries
on, a suitable part o bleck 617; this block,
which may be see:red to the barrel, or be
integra) therewith,®:.s a passage 62 vwhich
extending through the :>arrel wall establishes
the communication of the interior chamber

-of the barrel with the gas chamber 63 in

which the end 2 (Fig. 13) of the piston 1
engages. The quantity of gas in the cham-
ber 63 may be regulated by a cylinder 64
rotating horizont:ﬁly in the piece 61> On
the periphery of the cylinder 64, there are
recesses (chambers) 65 of different sizes,
which are adapted to regulate the quantity
of gas in the chamber 63. A bolt with clas-
tic arm 66 having a projection entering a
correspondingly shaped recess in the periph-
ery of the cylinder 64 permits the latter to
be locked in position. . ,

The arrangement, of the cooling means is
based on the combination of a thin tube

surrounding the barrel and a water recep-

tacle, which may eventually form an in-
tegral part of the fire arm and if required,
supply the tube with cooling water. This
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method has the advantage that the cooler

need ‘only be of small proportions and that
the barrel may at any time be conled dowm
to a temperature suitable for shooting pus-
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complete after each injection, the fire arm
is always free from water, whereby the
handling -of the fire arm is not inconven-
ieneced. ,

The cooler is formed of one or two steel
tubes 67—68 (¥igs. ¢ and 8) according as
the piece 61° is in the middle or at the end
of the barrel. The steel tubes are either
smooth or provided with tramsverse flut-
ings in order to permit the linear expansion
‘The tubes are secured by
'means of rings or with stuliing box joints

and SPK’EWS I}°t‘vee~1 CO'IICRI Tecesses in *he

breech casing. The plece 61* and the sight-
ring 74 also form a part of the coalmg
means. The cooling tubes are held by nuts
7278, which secure an asbestos or other
packing. The sight- -ring 74 is screwed on
to the barrel Th1 mode of connection per-
mits the cooling means to be taken to pieees
for the purpose of emmmmg ar Ieplac‘ng
paristhereot. On thelaf 1dp of the cooung
neans, theve are two tubeg . 1,
2,3} which ave united at cne ;}&nt ‘u,('essﬂ&n
to the hand of the rifleman or the second op—
evator, who has to connect the stationary or

1)011/.:%144, water rﬂvepmck with the cooilnv
means. On the right me of the cooler, there
are two other tubes TT—T78 (Fig. 1) Wwhich
are likewise oonnec.teﬂ with a Hexible tube
leading to the ground and through which the
steawn escapes t'h% is produced for cooling the

need only be one supply tube and one dis-
(‘halglllo' tube. The discharging tube may
also be connected with one of the legs of the
hereina fter described shootm& stay.

The handle adapted to cock and carry the
me srm in the hand consists of a cap 92 of

teet plate (Fig.2), which is provided at both
erms with projections 93—94, hetween which

“the woodsn handle 95 (Flbu. 2-4) is se-

Y

cared. The latter extends laterally up into
the bends of the cap 92. The pro;ectlon 93

2. The pro-

_ . &
Jeetion ‘)4 has a nose 96 which slides m a
slot 87 of the gunide tube 98. The nose 96

at

<2

‘on
&t

oy
&

aels on the nose 99 of the piston. :

In the position of rest, the cocking handlf,
;5 ecured. by a spring 100 inserted between
r he cap 92 \Elg 4) and the wooden handle,
the hook of such ,prmg engaging in a re-
cess 101 in the guide tube of the piston. It
can be removed out. of this posm(n mevely
by 4 pu 7.; of the handle.

The deflector 118 has for its o‘mect to dl— :

rect downwardly the ejected cartridge cases
in front of the rifleman at an angle of 45°
“‘ht‘ deflec tm oscillutes on an axis 115 (Figs.
11 and 12y and is held in. the open and
closed pnmtmn by a sprmw 116 which is se-
cured to the breech casing. This spring may
act ‘on planes 117 or in ‘recesses contained
in sha rounded edge of the deflector, In the

dlacgg ¢

As the evaporation of the watér is

If only one cooler is employed, there

position.of rest, the deflector closes the ejec-

tor opening and protects the mechanism
against the penétration of dust

The opuatmn of the fire arm is as fol-
lows: h, for e:x_‘zmple, the fire arm s ad-
“justed for Individual firing, a pressure of
the finger on the trigger 49 canses the h ter
to turn om the axis 43. The hook 46 1 hs
*he “plate 30 to such an extent that tr@ seut
37 is lowered below the sear notch 4 of the
piston. which is released from sear 87.  The
piston 1 moves for\\'a rd under the action of
its spring o antil the sear notch 5 enters into
enﬁ‘wemen* with the sear 41 which is not
vet veleased from the piston 1, OCn eon-
tfinuing the pressure of’ the ‘finger on the
ﬁnger-piece, the hook.46 is released from
the plate 38 of the sear 37; the sear 37 tends
Lmd'er the action of its spmnv' 40 to return

to its original position and is therefore pre-

‘pared to drop intd the sear noteh 4 of the
piston:when it returns to its initial position.
On the gear 41 covltinuiug' its movemeiit, it
is finally veleased from the note h § of the
piston, anc‘\ is now driFen torward by its
spring 3. By means'of the projection 6 and
the nipple 7, the piston carries the breech
block inla rectiiinear movement untit the in-
clined plane 24 reaches the stationary “part
16 and 1ifts the rear part of the breech block
which osciliates on the pin 26
part of - the breech block will then be re-
leased from the projection 6 and the nipple
7 passes out.of the notch 21. During the
rectiinear ‘movement of the breech blo ek,
the bolt head passes on.to the bottom car-
t*’l(L,., in the magazine and pushes it for-
ward, whermpon the projectile enters the
cone and then the cariri idge chamber. "The

cartmdoe extractor 14 engages over the edge 1

of the cmtmd%. The breech block is now
closed behind _the cartridge. ~ At this mo-
ment, the nipple 7, which continues the rec-

@'

The rear.

70

(3]

8¢

95

mlmear‘mox ement and carries the striking - .

pin, passes on to the in chned planes 18 of
*he breech block, compels the Iatter to rise
and its nipple 15 enters the groove 129. On
he piston continuving its ferward movement

mder ‘he breeeh bolt, it carpies the firing

pm and finally effects the m'mtr of the shat.
-Ar part of the explosive gases pass through
the padeage 67’ mto the gas chamber §3 and
acts on the end 2 of the piston, which is thus

driven rearward and performs the above-.

described movements in reverse order of suc-
cession. The cartridge exiractor
back the case until the same comes in contact
with the ejectof, which e]eﬂs it. The next
cartridge now passes out, of the magazine
downwardly and comes in front ef the bolt
head. At this moment, the return move-
ment of the piston x:etmmateq, the gases es-
cape through the ope nings 116 in the guide
tube of tne “piston and the notch 4 again en-
| ters into engagement with the sear 37, The

puils
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action of the finger on the trigger is com-
pleted and the sear 41 refurns to Tts position
under the action of the spring 42. - On the
plate 39 coming in contact with the heok 46,
the latter dm iates while compressing its
sp) ing 43 and reassuming its position of en-

gagenent under the. plate 39 when the sear
A
second pressure on the trigger causes a sec-
ond shet ete. The repeating key 102 mount-
e on the gun and navin" two abutments
103 may be operated ont\mrdly from the
left by an arm 104 which has a boss for en-
gaging in the recesses 105 in order to secure
the key in position.

For.the purpose of auntomatic shooting,
the key 102 is phced in the position as indi-
cated in Fig. 2, in which position one of the
shoulders 103 acts on the sear 37, depressing
the same and releasing it from the notch 4
of the piston, which however is secured by
the noteh 8. On exerting a constant pres-
sure on the trigger 49, the above-described
movements of the mechanism will Dbe re-
peated as often as cartridges are contained
n the magazine. When the last caltrldfre
case 1s ejected, the mechanism closes again,
the pressure of the finger on the trigger
eeases and the mechanism is cocked aaflm'
by the ‘cocking handle. The possibility is
obvious from the described arrangement of

“the trigger mechanism to cock the breech

35
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69

-and to'effect slow firing in that a large

mechanism no matter whether the- repeating
ey is adjusted for individual or automatic
firing.

Fig, 11 and: the following figures are dia-
or ammatic views of mGdlﬁmtloni

Fig. 11 shows a modification of the al-
ready described piston. It has for its ob-
ject to lessen the shock on the nipple 25
r in-
terval is provided for between the shet and
the commendement of the opening of the
breech bolt; “the piston consists of - two
parts 1()(3—1()7 ~which slide one within the
other and hetween whicly.a spring 108 is
interposed. This spring takes up the en-
ergy of the gas imparted to the head 2 of
the piston and dehlivers it to the part 107
when the guas pressure on the hreech holt
bas ceased. The interinediate spring may
also he di'-pen\od with and the retardation
be talken from thie front part of the piston
by pressure on the driving %pnn(r B, waid
})1&tx\u sliding 1n the vear part: The nipple
7 may be quite independent of the pision.
In this case, the nipple is fised or wedzed
by a screw or a pin 109 i an abutment 110,
which 1s tapered above in order to enoage
in a corresponding recess 111 of the ﬁnnn
pin 13, This. abutment 110 forms an in-
tegral part of the pisten and is sufliciently
high to bring the shock of the pereussion
close to the axis of the firing pin.  Tn the |
latter is the reeess 111 in which the abut-

!
|
|
I

K
i

barrel, a

ment 110 engages. The two cheeks are
superfuous. -

I<10 13 represents a device for mrymn
the capacity of the gas chamber. It con-
sists of a vertical rot qtable drum 112 con-
taining recesses 118 of varieus sizes, so that
by smlably adjusting the drum the capacity
of the gas chamber 63 can be inereased or

‘dcmeqsed and the action of the gas on the

recoil piston adapted to the charge of the
cartridges in use for the time henm The
drum 112 is secured in the bleck 61 ‘w Tugs
114 of a varying size but of equal thiclkne
which are Qdapted to rofate in a cirenlar ve-
cess 115. *The drum will thus he beld in
position nntil 1t assumes its accnrate Jead-
mg in pesition. The drum is held in its
‘ld()])(e(] operative position.by a pin similar
to that ‘described. The guas is admitted to
the chamber through the passages 62.

T claim :— '

1. An autematic fire-arm mmpr'qn" @
receiver, a breech block
mounted in said rveceiver and nm‘mvri with
a transverse slet and inclined snvfaces foym-

ing a noteh, a-recoil piston having a nipple
engaging said slet, an inclined auide surface

on the lower end of the hreech Mn('h. md
means coSperating with said guide surface
for releasing the nipple from “the stot, sub-
stdntmlly as set forth.

2. An automatic fire-arm, comprising a
barrel, a -receiver, a breech block ‘hcmbl\
thounted in the receiver and provided with
transverse slot”and inclined surfaces on {h
lower end of the breech bxm forming n
noteh, an.inclined guide surface on tho lower
end of the breech block, and a guide piece
extending rearwardly from the forw fu‘i el
of the receiver and adapted to engage mid
guide surface and cause the bréceh block: to
swmg vertically npwmd substantiaily as sef
forth.

3. An qutomatlc fire - arm, comprising =
barrel,” a- receiver, a breech bloek shidably
monted in said receiver, a gas tube mounted
beneath said bariel and .uhptor to recelve
gas therefrom, a piston reciprocably mount-
ed in said gas tube'and provided with trig-
ger resis, connections between said p]sum
and said breech "block, an opvmtmﬂ sear
.ulnpted to enigage one of siid frigger rests,
an actuated sear actuated by said operating
sear and adapted to engage a second trigger
rest, means, enrried bV'tne operating sear
and adapted to engage and ‘wtmie the actu-
ated sear, and means for: opamm,w said op-
m")(mg sear, substantially as set £or th.

4. An autematic fire- 11‘111,“comp1’ siny” a
barrel, a receiver, a breech 3
mmm(('d in the receiver, a gasitube’ ‘monnted

Leneath said Darrel and adaptedte receive -

ans therefrom, a piston reciprocably mount-
ed in said @as tube and provideid with trig-
ger reqt% cm‘nemons bet\veen said piston

thus

1<1‘1!>]\' i

ylock slida Lﬂv~
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and said bresch bleck, an operating sear
adapted to engage one of said trigger rests,
an actuated sear actusted by said -operating
sear and adapted to'engage a second trigger
rest, means carried by said operiting sear
and adapted to engige and actuate said actu-
ated sesr, means for operating said operat-

ing eear, and means for holding the actu-

ated sear in inoperative position, substan-
tally s seb forth. - ,

_b. An sutomatic fire-arm, comprising -2
barrel, & receiver, a breech block, slidably
mounted in said receiver, a gas tube mounted

beneath said barrel and adapted to receive’

gas therefrom, a giston reciprocably mount-
ed in szid gas tube and provided with trig-

gér rests, connections between said piston |

and said breech bleck, an operating sear
adapted to engage one of said trigger rests,
an actuated sear actuated by the operating
sear and adapied to engage a second trigger
resi, means carried by said operating sear

and adapted to engage and actuabe the actu-
ated- sear, means Zor. holding, the actuated.

sear in inoperstive position, and means for

securing said holding means in operative

position, substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. ’

ANDRE VIRGILE PAUL MARIE BERTHIER.

Witnesses:

H. C. Coxg,
Jacx T Baker
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