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The invention relates to a safety device for automatic
firearms of the type which comprise a spring pressed re-
coil operated reciprocable breech-bolt which is slidably
mounted in a receiver and when the mechanism is cocked,
the breech-bolt is held retracted against the action of the
recoil-spring by a spring-actuated stop or sear. which is
disengageable from the breech-bolt by the operation of
the. trigger. . On pulling the trigger the breech-bolt will
be released and by the action of the recoil-spring it will
move forwardly to its foremost position and fire the car-
tridge.

The present application is a continuation-in-part of my
copending application, Serial No. 265,865, now. Patent
Number 2,749,642, filed January 10, 1952.

The object of the invention is to provide safety means
to prevent unintentional or accidental firing, for example
due to an insufficient retraction of the breech-bolt when
cocking the gun, so that the breech-bolt is not drawn
back far enough to be canght by the spring-actuated stop
or sear, or due to a violent mechanical shock or blow on
the gun causing said sear to release the breech-bolt with-
out pulling the trigger. A further object of the invention
is to provide means for automatically rendering said safe-
ty device inoperative during firing when the gun. is ma-
nipulated in the normal and intended manner by the op-
erator.

These safety means may be arranged to be rendered
inoperative for firing by the operator’s normal two-hand-
¢d grip on the gun when he is ready to fire, or they may
be rendered inoperative by.means responsive to pulling
on the trigger for firing.

To explain more clearly the nature of the invention and

the way in which it may be carried out some embodiments.

of the invention are shown in the attached drawings and
will hereinafter be described in detail.

Referring to the drawing:

Figure 1 is a longitudinal sectional view in. elevation
of an automatic firearm provided with a safety device in
accordance with the invention.

Figure 2 is a diagrammatic elevational view showing
a modified form of safety pawl for use in the firearm of
Fig. 1.

Figure 3 is a diagrammatic elevational view showing
another modified form of safety device for use in the
firearm of Fig. 1 and which is rendered inoperative. to
permit firing of the weapon by means which are respon-
sive to pulling on the trigger.

Referring to Fig. 1, there is shown a firearm which
comprises a hollow body portion or receiver 2. A breech-
bolt 3 of square cross-section is slidably mounted for
longitudinal reciprocation in the receiver 2, the breech-
bolt 3 being shown in its foremost or firirig position. The
breech-bolt 3 is continuously pressed forwardly by a re-
coil actuated spring 4 of the helical compression type.
In the receiver 2, there is disposed a trigger mechanism
comprising a pivotally mounted trigger 5 having a gen-
erally horizontally extending arm 6 arranged, upon pull-
ing the ftrigger, to press downwardly on a rearwardly
extending sear 7 which is also pivotally mounted in the
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receiver 2. The sear 7 is urged in a counterclockwise di-
rection by a leaf spring 8 so that its upper edge is pressed
against the under side of the breech-bolt 3. The under
side of breech-bolt 3 is provided with a smooth surface
for engagement with the upper edge of sear 7 and a trans-
versely extending notch 10 is formed therein, the notch
10 having a forwardly inclined rear face 11. The sear
7 is provided with a sloping rear face 12 which is en-
gageable with the rear face 11 of the notch 10 when the
breech-bolt 3 is moved rearwardly to its cocked posi-
tion. When the trigger 5 is pulled, its forwardly extend-
ing arm portion 6 will press downwardly on the sear 7
urging it in a clockwise direction so that its rear face 12
will be withdrawn from notch 16 and canmnot reenter
notch 10 until trigger 5 is released. When trigger 5 is
held pulled, the piece will fire automatically and will con-
tinue to fire until trigger 5 is released or the supply of
ammunition becomes exhausted.

In the receiver 2, there is disposed a pivotally mounted
safety pawl 13 located forwardly of the sear 7. The
safety pawl 13 comprises a relatively thin rearwardly ex-
tending arm 14 and a downwardly extending actuating
arm 15. The arm 14 is pressed upwardly against the
under side of breech-bolt 3 by a helical torsion spring 16:
As the breech-bolt 3 moves forwardly from its cocked
position, the rearwardly extending atm 14 of safety pawl
13 is urged by torsion spring 16 to enter the notch 10 in
the under side of the breech-bolt 3, thereby stopping the
forward movement of the breech-bolt 3 and holding the
breech-bolt 3 in an intermediate safety position before it
can reach its foremost or firing position and fire the next
cartridge.

The receiver 2 comprises a downwardly extending am-
munition magazine 17 located at the forward portion of
the receiver 2. When firing the weapon, the magazine 17
is usually gripped with one hand and the frigger 5 is
pulled with the other hand. The downwardly extending
actuating arm 15 of safety pawl 13 is located in prox-
imity to and immediately behind the magazine 17. In
gripping the magazine 17, the downwardly extending ac-
tuating arm 15 of safety pawl 13 is pressed forwardly,
holding the safety pawl 13 rotated in a clockwise direc-
tion and preventing the rearwardly extending arm 14 from
moving upwardly and entering the notch 1¢ in breech-
belt 3 during automatic operation of the firearm. The
safety device is thus rendered inoperative: by gripping the
actuating arm 135 and the weapon may be fired at will by
pulling on trigger 5.

The longitudinal groove ¢ formed in the under side of
breech-bolt 3 defines two downwardly extending spaced
paraliel side: rails 18 on the under side of the breech-bolt
3. The rearwardly extending arm 14 of safety pawl 13
is wider than the groove 9 so that its free end is pressed
upwardly against the lower surfaces of the side rails 18.
The transverse notch 1€ extends completely across the
under side of the breech-bolt 3 including the side rails
18, thereby permitting the wide end of the rearwardly ex-
tending arm 14 of safety pawl 13 to enter notch 18 un-
der the infiuence of torsion spring 16, unless manually
restrained by  forward pressure on actuating arm 15.
Within the side rails 18, the notch 18 is shaped to form
tongues 19 which extend forwardly beyond the sloping
rear face 11 of the notch 18. The sear 7 is narrower
than the groove 9. and is disposed within the groove 9
so that it clears the tongues 19. The arm 14 of safety
pawl 13, however, being wider than the groove 9 will be
trapped by the tongues 19 when it enters the notch 10
and cannot be withdrawn solely by forward pressure on
the actuating arm 15. The safety pawl 13 cannot be re-
leased until the breech-bolt 3 is pulled rearwardly by
hand ‘at least to an extent sufficient to permit a free end
of arm 14 to clear the tongues 19.




" Fig. 2°is a diagrammatic illustration of another form
of safety pawl, the receiver being provided with a verti-
cally movable safety pawl 35 which is pressed upwardly

by ‘a helical compression .spring .36 and is. held with its
upper beak-shaped end .20 pressed up against ‘the lower

surfaces of the side rails 18 of the breech-bolt not shown
in this figure, so that it may engage the notch 10 during
the forward movement of the breech-bolt, as described
above. - Pawl 35 is provided. with a forwardly projecting
lug 21 cooperating with a horizontal arm 22 of a safety
lever 23 pivoted to the receiver, the actuating arm 24.0f
which projects downwardly and is situated in the same po-
sition as the actuating arm 15 previously. described. -In
the position shown in" the drawing, pawl 35 is held by
the lever 23 in its inoperative or firing position, the ac-
tuating arm 24 being manually held. against the magazine
hopper 17, and .the pawl will thus not prevent the for-
ward movement of the breech-bolt. When actuating arm
24 is released lever 23 will no longer hold down safety
_pawl 35 and prevent it from moving upwardly under the
pressure of spring 36 and the safety device will thus pre-
vent accidental firing of the gun. ’
Fig. 3 is a diagrammatic illustration of another em-
bodiment of the safety device in which the safety pawl
engageable with the notch of the breech-bolt is so con-
nected with the trigger as to be held in its firing or in-
_ operative position whenever the trigger is pulled. In this
embodiment, the pawl 25 is pivoted to the receiver and
provided with a rearwardly extending tapered beak 26,
and a torsion spring 27 tends to turn the pawl 25 in a
counterclockwise direction so.that the beak 2§ is pressed
against the side rails 18 of the breech-bolt. At the op-
posite end to the beak 26 the safety pawl has a heel por-
tion 28 cooperating with a stop 29 on a longitudinally
movable slide member 30 which is yieldingly urged rear-
wardly by a helical compression-spring 31. In the posi-
- tion shown in Figure 3 the stop 29 will not prevent the
turning of pawl 25, but when the slide member 39 is
moved sufficiently far to the rear so that the stop 2% is
sitnated below the heel 28, safety pawl 25 will be pre-
vented from turning to its safety position under the in-
fluence of torsion spring 27 and beak 26 will not engage
gotch 10 to prevent the forward movement of the breech-
olt.

The actuating arm 32 of the trigger is pressed forward-
ly by a relatively strong helical compression spring 33
against a fixed stop 34. The slide member 30 is pressed
rearwardly by the compression spring 31, which is rela-
tively weak, against the trigger actuating arm 32 but can-
not move the trigger arm 32 rearwardly against the great-
er force of the strong compression spring 33. - When trig-
ger actuating arm 32 is pulled to fire the weapon, slide
member 39 is urged rearwardly by the weak compression
spring. 31, thereby moving the stop 29 beneath. the heel
portion 28 of safety pawl 25. Counterclockwise move-
ment of safety pawl 25 is thus prevented by stop 29 and
further movement of trigger actuating arm 32 will dis-
engage sear 7 from notch 10 to permit automatic opera-
tion of the firearm. It should be noted in connection with
Fig. 3, however, that if the secar 7 were to become disen-
gaged from notch 310 without pulling the trigger, as by
the mechanical shock produced by dropping the weapon,
the slide member 30 will remain in its forward position
permitting rotation of safety pawl 25 to its safety. posi-
tion and allowing its beak 26 to enter the notch 10 and
prevent accidental firing of the next cartridge. ’

What I claim is:- , ) . )

- 1. In an automatic firearm, in combination with a lon-
-gitudinally reciprocable breech-bolt movable between a
rearwardly disposed cocked position and a foremost fir-
ing position; recoil actuated spring means yieldingly urg-
ing said breech-boit forwardly toward said firing posi-
tion; spring pressed sear means reledsably engageable with
said " breéch-bolt for holding .said breech-bolt in said
cocked position; and manually operable trigger means for
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disengaging said sear means to release said breech-bqlt
and permit the automatic firing of said firearm, the pro-

vision of a safety device comprising: movable safety pawl-

means; stop means carried by said breech-bolt and engage-
able with ‘'said safety pawl means for stopping forward
movement of said breech-bolt and holding said breech-
bolt in a safety position intermediate said cocked position
and said firing position; resilient means urging said safety
pawl means toward a position in which it will engage said
stop means upon forward movement. of said breech-bolt
from said cocked position; a movable stop member co-
operating: with said trigger means for movement there-

with, and means carried by said safety. pawl means and *
engageable with said miovable stop member for holding .

said safety pawl means against the action of said. resili-
ent means and preventing movement of said safety pawl
means to. said stop means. engaging position upon move-
ment of said stop member accompanying firing operation
of said trigger means.” L - h

2. 'In an automatic firearm, in combination with a lon-
gitudinally, reciprocable breech-bolt having a notch formed
therein, said breech bolt being movable between a rear-

wardly. disposed cockéd position. and a foremost firing po- -

sition; recoil actuated spring means yieldingly = urging
said breech-bolt forwardly. toward. said firing position;
spring pressed sear means.thovable into said notch to en-
gage said bBreech-bolt and hold" said breech-bolt in said
cocked. position; and manually operable trigger means for
moving said sear means out of said notch to release said
breech-bolt ‘and permit automatic firing of said firearm,
the provision of a safety device comprising: a safety pawl
member disposed forwardly of said sear means and piv-
otally motnted for rotation about an axis extending trans-
versely below said breech-bolt, said safety pawl member
comprising a rearwardly directed tip portion adapted to
enter said -notch and stop forward movemeént of said
breech-bolt- and hold said breech-bolt in a"safety posi-
tion intérmediate said cocked position and said firing po-
sition; Tesilient means urging said tip portion of said safe-
ty pawl member toward said breech-bolt to enter said
notch; a longitudinally movable slide member having a
stop portion, said slide member cooperating with said trig-
ger means for movement therewith, said safety pawl mem-
ber comprising a portion engageable with said stop por-
tion of said slide member to prevent movement of said
tip portion of said pawl member to enter said notch upon
longitudinal movement of said slide member accompany-
ing firing operation of said trigger means. "

3. The  combination - according to claim 2, in which
the under side of said breech-bolt has a central longitudi-
nal groove formed therein .defining spaced downwardly
extending side rails, said sear means being narrower. than
the space between said rails- and being disposed therebe-
tween, said nofch being formed in the under side of said
breech-bolt and extending transversely ‘across.the éntire
under side thereof including said side Tails, and wherein
said tip. portion of said saféty pawl member is wider than
said groove, said tip portion being urged by said resilient
means toward said-side-rails for entry into said notch to
stop. and hold “said breech-bolt in said safety position,
the portion of said notch which is formed in said side rails
being shaped: to- provide forwardly extending portions for
trapping said tip portion of said safety. pawl member
therein until said . breech-bolt is' drawn rearwardly from
said safety position against the action of said recoil ac-
tuated spring means, and the. central portion of said notch
intermediate said side rails being shaped to permit with-
drawal of said. sear means from said notch solely by op-
eration of said trigger means. S
_ 4. The combination. according to claim 2, wherein said
trigger means comprises a surface which moves rearward-
ly upon firing operation of said’ trigger means, said com-

bination further comprising spring means urging said:slide_

member rearwardly into engagement with said surface,
said’stop portion of said slide. member being positioned
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for engagement by said tip movement preventing portion 981,210
of said safety pawl member in response to rearward move- 1,695,508
ment of said slide member accompanying said rearward 2,169,084
movement of said surface. 2,608,136
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