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UNITED STATES

2,341,780

PATENT OFFICE

2,341,780
AUTOMATIC FIREARM
Timothy F. Horan, New Haven, Conn.
Application August 26, 1949, Serial No. 354,174
(Cl. 42—3)

4 Claims.

This invention relates to firearms, and more
particularly to firearms of the automatic or
semi-automatic type, in which the discharge of
the firearm automatically ejects the discharged
cartridge, throws a fresh cartridge into the
chamber, closes the breech, and cocks the gun,
leaving the mechanism in readiness for a subse-
quent firing merely upon the pulling of the
trigger.

Automatic firearms in general have either been
operated by the recoil or firing reaction, or by
the pressure of the explosion gases. The present
gun is one of the latter type, in that it makes use
of the pressure of the explosion gases incident to

the discharge of a cartridge to bring about the
" operation of the mechanism to place the parts
in position for a subsequent firing,

One disadvantage of guns employing this prin-
ciple in the past has been that they are of com-
plicated structure and difficult and expensive to
manufacture. In addition, they have usually
required the utilization of a large number of
parts, and therefore it has been difficult to main-
tain them in proper working order.

One object of the present invention is the pro-
vision of an improved automatic firearm which
is of relatively simple construction and which
may be economically manufactured as compared
with other guns of the same class.

A still further object of the invention is the
provision of an improved automatic firearm uti-
lizing the pressure of the explosion gases to bring
about the functions of shell ejection, reloading
and recocking, and at the same time provide a
relatively simple structure which will be effi-
cient and positive in operation, and which will
be economical to manufacture.

A still further object of the invention is the
provision of a gas-operated automatic firearm
employing a plunger or piston operated by the
explosion gases, and mechanism to transmit the
motion of the piston to the breech bolt and asso-

ciated structure, which mechanism also serves to -

change the direction of the motion of the piston
so that it is unnecessary to so arrange the latter
that it will move in-the same direction asthe bolt,
i. e., rearwardly with respect to the chamber.

A stil] further object of the invention is to pro-
vide a gas-operated gun having ‘a gas chamber
and 2 piston movable therein, the piston being
movable in a direction other than that of the
rearward movement of the bolt, and to provide
‘mechanism which will not only transmit the
motion of the piston to the bolt, but will change
. the direction of this motion, so that the move-

i)

mn

20

30

40

45

50

5%

ment of the piston by the pressure of the ex-
plosion gases will bring about the movement of
the breech bolt in the proper direction.

A still further object of the invention is the
brovision of a firearm of the character described,
having a gas-operated member to effect the rear-
ward movement of the breech bolt and associated
mechanism, which member will be limited to a
very short stroke as compared with that of the
bolt, and to provide mechanism for transmitting
the motion of such member to the bolt, this mech-
anism being of relatively simple character where-
by the gun may be economically manufactured
and easily maintained in efficient operating con-
dition.

To these and other ends the invention con-
sists in the novel features and combinations of
parts to be hereinafter described and claimed.

In the accompanying drawings: )

Fig. 1 is a sectional view of an automatic fire-
arm embodying my invention;

Fig. 2 is an enlarged view similar to Fig. 1 but
showing the parts in a slightly different position;

Fig. 3 is a sectional view on line 3—3 of Fig. 2;

Fig. 3A is an enlarged sectional view of the
gas-operated plunger and associated parts;

Figs. 4 and 5 are detail views showing the oper-
ation of the hammer and trigger mechanism;

Fig. 6 is an enlarged longitudinal sectional view
similar to Fig. 1 but showing a modified form of
my invention;

Fig. 7 is a sectional view on line T—7 of Fig. 6;

Fig. 8 is a view similar to Fig. 6, showing a
further modification;

Fig. 9 is a sectional view on line 8—8 of Fig, 8;

Fig. 10 is a detail sectional view showing g
modified form of plunger;

Fig. 11 is a sectional view similar to Fig. 6
showing a further modification;

Fig. 12 is a sectional view on line §2—12 of
Fig. 11;

Fig. 13 is a view similar to Fig. 11, showing a
still further modification;

Fig. 14 is a sectional view on line 18—142& of
Fig. 13;

Fig. 15 is a sectional view similar to Fig. 11 and
showing a further modified form of the invention;

Fig. 18 is a detail plan view of the driver em-
ployed in the mechanism shown in Fig. 15;

Fig. 17 is a sectional view of a further modified
form of gun; and

Fig. 18 is a sectional view on line 1§—{8 of
Fig. 17.

In illustrating some preferred forms of my in-

‘vention, I have shown in Fig. 1 a firearm having
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a barrel 18, a receiver 14, and a stock i2, the re-
ceiver having an opening 13 for a cartridge clip
(not shown) of the usual form. As the present
invention is not concerned with the type of car-
tridge clip employed, or the particular mecha-
nism for moving a fresh cartridge into position in
front of the chamber, it is unnecessary to show
these features in detail. It will suffice to say that
it is contemplated that a cartridge in a clip or
magazine in the opening 13 will ke moved into
the cartridge chamber {4 in the barrel 10 by the
operation of the gun, as will be presently de-
scribed.

The cartridge chamber 14 may be closed by a
breech bolt 15, this bolt being provided with a
shoulder {5 designed to lock against a shoulder
1% provided in the upper wall of the receiver. It
will be understood that the shoulders {6 and {1
are slightly beveled so as to facilitate the un-
locking of the bolt when the gun is fired.

At its rear end the bolt has pivoted thereto one
end of a link {8, the other end of which is piveted
to a rod-like inertia member {9 projecting inte
and guided by a tube 20 in the gun stock, Also
mounted in this tube is a spring 21 which extends
forwardly into a bore in the inertia member 19
so as to act against a pin 22 in this member, and
normally urge the inertia member to its forward
or breech-closing position, as shown in Fig. 1.
It may also be stated at this time that when the
member {4 is moved rearwardly, as will presently
be described, it will, by means of the link 18, first
move the rear end of the bolt I5 downwardly,
thus disengaging the shoulder {6 from the shoul-
der 11, as shown, for example, in Fig. 2, and there-
upon 2 continued rearward movement of the
nember {9 will move the bolt rearwardly to a
position in the receiver in which the bolt will lie
rearwardly of the magazine chamber 13, so that
a fresn cartridge may be moved to a position in
front of the bolt, to be inserted in the cartridge
chamber {4 of the barrel.

The bolt 15 is provided with a central opening
in which is slidably mounted a striker 24 having
on its forward end the usual firing pin 25, and
projecting from the bolt at its rear end, where
it is provided with a downwardly turned portion
26 adapted to be engaged by a hammer 27 pivoted
at 28 to the receiver. The movement of the
striker may be limited by the provision of a slot
29 therein, the ends of which contact a pin 38
mounted in the bolt.

The hammer and trigger mechanism is shown
more especially in Figs. 4 and 5, from which it
will be seen that the hammer 27 is provided at
its free end with a plunger 31 urged to & pro-
sracted position by a spring 32, but retained in
a recess in the plunger by means of the engage-
ment of the pin 33 secured to the hammer and
disposed in a slot 34 in the plunger. A spring 35
serves to move the hammer in a clockwise direc-
tion about its pivot 28, and therefore throws it
upwardly to strike the firing pin when the
hammer is released by the trigger.

As shown in Figs. 1, 2, 4 and 5, the trigger 37
is pivoted at 38, and is provided with a forwardly
projecting lug or finger 39 adapted to engage the
plunger or sear 31 when the hammer is in cocked
position. Adjacent the trigger an upstanding
member 48 is secured to the frame of the re-
ceiver, which member is provided at its upper
end with a laterally turned lug or shoulder mem-
ber 44, adapted to engage the upper edge of the
plunzer sear 3f and hold the hammer in cocked
position, as shown in Figs. 1 and 5. The usual
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trigger spring 42 is provided to return the trigger
to its initial position after it has been pulled.
It will be apparent that with the parts in the
position of Fig. 5, if the trigger is pulled the
finger 39 will engage the end of the plunger 3t
and force the latter inwardly against the pres-
sure of the spring 32, and thus release the
plunger from the member 4!, whereupon the
hammer spring 3% will throw the hammer up-
wardly to strike the downwardly turned end 28
of the.striker 24. It will be understood that the
forward end of the rod or inertia member 19 is
slotted or kifurcated, as shown at 45, from a
point adjacent the trigger forwardly to permit
the hammer 21 to swing upwardly through this
slot, or between the two arms of the member 19,
as shown in Fig. 2.

The mechanism by which the rearward move-
ment of the inertia member {9 and bolt 15 is ef-
fected will now be described. As shown in Figs.
i, 2 and 3A of the drawings, a pressure chamber
46 is provided in the barrel structure below the
hore &7 thereof, the chamber being in communi-
cation with the bore of the barrel through the
port 48. The chamber may be closed at its lower
end by means of a threaded plug 49, and through
this plug operates a plunger 50 having a head
%{ in the chamber 45. Below the barrel and piv-
oted thereto is a lever 52 secured to the pivot pin
53, which pivot pin projects laterally on each
side of the barrel and has secured to its pro-
jecting ends arms 54, one upon each side of the
barrel.

A driver member is provided which, together
with the lever 52 and associated mechanism,
transmits the motion of the piston 58 to the in-
ertia member 19 and bolt 15. This driver is
shown more especially in Fig. 3, and in this form
of the invention is of substantially U-shaped
form, having a rearward bight portion 55 de-
signed to contact with the forward end of the
inertia member 19, and side arms or legs 56, de-
signed to lie closely against the walls of the re-
ceiver and be guided thereby. Adjacent the front

5 end of the receiver the arms 56 may be slightly

offset, as shown at 57, so as to provide portions
58 lying alongside of the barrel, the front ends
of which portions, as shown at 59, are designed to
be engaged by the arms 54.

The operation of the above described gun may
now be briefly set forth. As shown in Fig. 1, the
gun is in readiness for the discharge of the car-
tridge 60 lying in the chamber {4. When the
trigger is pulled, the hammer will be released, as
already explained, and will be moved upwardly
by its spring 35 through the forward bifurcated
end of the rod {9, to strike the rear end of the
striker 24 and cause the firing pin 23 to move
against the primer to effect the detonation of the
charge. The pressure of the explosion gases will
enter the chamber 46 through the port 48, driving
the plunger 50 downwardly against the lever 52.
It will be noted that the piston 59 has a very short
stroke which is limited by the length of the cham-
ber 48, and that the arms 54 and the driver like-
wise have very short strokes. When the arms 54
contact the forward ends 59 of the driver, the
latter is given a sharp though short rearward
movement, the energy of which is transmitted to
the inertia member i8, as in the closed position
of the parts shown in Fig. 1 the rear end 55 of
the driver lies against the front-end of this mem-~
ber. The impact of the driver against the in-
ertia member {9 drives the latter member rear-
wardly against the tension of the spring 21,
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which rearward motion by virtue of the link- 18
first draws the rear end of the bolt downwardly
to free it from the locking shoulder {7, and thence
draws it rearwardly to extract the discharged
cartridge 680 from the chamber, and permit a
fresh cartridge to be moved to a position in the
magazine chamber - in front of the bolt. The
very short stroke of the plunger 50 and the driver
member will be found to be amply sufficient to
drive the bolt rearwardly to clear the magazine
chamber 13 for this purpose.

When the parts reach the limit of their rear-
ward movement, the inertia member will be re-
turned to its forward position by means of the
spring 21, which has been compressed by the
rearward movement of the inertia member, and
the latter will push before it the bolt 15 to move
the latter against the breech, and thereafter
move the rear end upwardly from the position
shown in Fig. 2 to the locked position shown in
Pig. 1.

The position of the parts shown in Fig. 2 is
that immediately after the gun has been dis-
charged and the rearward movement of the parts
has been initiated. It will be seen that the for-
ward end of the inertia member 19 will contact
the forward edge of the hammer 27 and cam this
member downwardly against the action of the
spring 33§ to the position shown in Fig. 4, where
the plunger 3! will be engaged by the forwardly
projecting finger 39 on the trigger, it being un-
derstood that the trigger is in its “pulled” posi-
tion at this time, not yet having been released.
The plunger 31 is beveled so that it will be moved
inwardly against its spring to permit it to pass
the finger 39 and the shoulder 4. As soon as
the trigger 37 is released by the operator’s finger,
the upper end thereof will be moved rearwardly
by the trigger spring 42, and the plunger 31, being
released from the finger 39, will be immediately
engaged with the shoulder 41 to hold the hammer
in cocked position ready for a subsequent oper-
ation.
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In Figs. 6 and 7 of the drawings I have shown

& somewhat modified form of my invention,
which is similar to the construction previously
described in all respects except the construction
of the driver and the actuating mechanism there-
for. In this case the driver consists of a single
longitudinally disposed member 61, having lat-
erally turned end portions 62 and 82, the portion
§2 being adapted to engage the forward end of
the inertia member 19. The forward end 63 of
the driver is adapted to be engaged by an arm
€4 secured to a pin 65 rotatably mounted in a
lug 66 extending downwardly from the barre] i@,
to which pin is secured the lever 81. This lever is
adapted to be engaged by the plunger 68 having
a head 69 disposed within a gas chamber 18 in
communication with the bore 471 of the barrel
through the port 1i. It will be noted in this case
that the port 7! is arranged immediately adja-
cent the front end of the cartridge 68, so that
the explosion gases will be diverted to this cham-
ber immediately following the discharge of the
cartridge. The arm 61 of the driver member
may, with this arrangement, be considerably
shorter than the corresponding driver part in
the construction shown in Figs. 1 to 3, wherein
the port 43 is arranged at some distance for-
wardly of the cartridge chamber. :

In Figs. 8 and 9 a further modification is illus-
trated, in which the driver member 712 is of sub-
stantially rectangular shape, having oppositely
disposed side arms and oppositely disposed end

3

portions, the forward end portion of which has
projecting therefrom a pin 13 designed to be en-
gaged by the portion 74 of a lever 75 pivoted
to the barrel at 76, which lever is acted upon by a
plunger 17 mounted in a chamber 78 in com-
munication with the barrel bore through the port
19. In this instance the lever 15 is provided with
an end portion projecting into a slot 88 in the lug
81 on the barrel, so that the movement of the
lever will be limited by the length of this slot,
the lower portion of the slot serving as a stop.
It will be apparent that this limits the lever 15
to a very short movement, and as in the case of
the two previous forms of my invention, the driver
12 is limited to a very short movement as com-
pared with that of the bolt and inertia member
19. .
In Fig. 10 of the drawings I have shown a fur-
ther modification which is quite similar to that
shown in Figs. 8 and 9, with the exception that
the lever 752 and plunger T12 are integrally con-
structed. The lever T5% acts upon the forward
end 173 of the driver member in the manner pre-
viously explained in connection with the lever
75. However, as this lever has a very short
stroke, it is possible to provide the plunger 11=
directly thereon, the plunger being acted upon
by the explosion gases léd thereto through the
port 19, i

In the construction shown in Figs. 11 and 12
of the drawings, the driver member 84 is sub-
stantially of the form shown in connection with
Figs. 1 to 3, except that the forward portion of
this driver is shortened to some extent. In this

5 instance in the pressure chamber 85 is arranged

a horizontally disposed plunger 86, the pressure
chamber being in communication with the barrel
bore through the port 81, the parts being so ar-
ranged that the plunger is driven forwardly by
the pressure of the explosion gases. This for-
ward motion of the plunger is transmitted to
the inertia member {9, and also changed in di-
rection so as to be converted into a rearward
movement by means of the lever 88 secured to a

45 pin 89 pivoted to a lug 80 on the barrel, which
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pin projects laterally from the barrel and has se-
cured to its projecting ends upwardly extend-
ing arms 91 designed to contact the driver,

In Figs. 13 and 14 of the drawings I have
shown a construction wherein the driver 92 is
provided at its forward end with a sleeve 85
adapted to surround the rear portion of the
barrel and to be movably mounted thereon. The
interior of the sleeve and the exterior of the
barrel are provided with opposing shoulders 96
and 97, slightly spaced apart, which space is in
communication with the barrel bore through pas-
sages 98 to receive the explosion gases there-
from. When the firearm is discharged the explo-
sion gases, carried outwardly through the pas-
sages 88, and acting against the shoulder 88, will
effect a rearward movement of the sleeve 85 angd
driver 92, which will cause an impact of the lat-

‘ter against the forward end of the inertia mem-

ber 19 to actuate the reloading mechanism of the
gun.

In Figs. 15 and 16 of the drawings I have shown
a construction in which the plunger may act
rearwardly directly in line with the motion of the
driver, and substantially in line with the motion
of the inertia member 19, the piston and driver
having very short strokes as compared to the
inertia member and bolt. In this instance the
plunger 100 has a head 181 mounted in the pres-
sure chamber 102 arranged in a lug 103 at the
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Jower surface of the barrel and in communica~-
tion with the barrel bore through the passage
104. The plunger 100 is adapted to engage the
forwardly extending finger 105 on the driver 106,
which latter member is substantially of the form
shown in Figs. 9 and 10. In this instance the
pivoted lever used in the other constructions may
be omitted, and the driver alone used as the
mechanism to transmit the motion of the plunger
to the bolt. :

In Figs. 17 and 18 of the drawings I have shown
a further construction in which the driver or the
member transferring the movement or energy of
the plunger to the bolt mechanism has a long
stroke substantially the same as that of the bolt
itself. As shown, the bolt 15 has a link I8 pivoted
to its rear end, these parts being substantially
like the corresponding parts shown in Figs. 1 {o 3.
The lower end of the link 18 is pivoted at 118
to the end or bight member 111 of a U-shaped
driver member having side arms (12 and 113,
These arms extend forwardly, as shown, to be
engaged by the arms 114 and (15 on the ends
of a pin 116 pivoted to the barrel. Secured to
this pin is a rocker or lever 11T designed to be
actuated by a plunger {i8 mounted in a pres-
sure chamber {19, which chamber is in communi-
cation with the barrel bore through the port or
passage 120. A cross-member 121 may serve to
connect the arms 112 and 113 adjacent their for-
ward ends.

To the member i1l is secured a guide plunger
122, this plunger being slotted at its forward end,
as shown at (23, to permit the passage there-
through of the hammer 27. The plunger 22 is
hollow to receive the spring 124, and extends to a
slight extent into a tube 125 mounted in the gun
stock 12,

As shown, the plunger {22 is formed integrally
with the driver member, although these members
may be formed separately and secured together,
if desired. In any event, it is contemplated that
the driver be connected with the guide plunger,
so that it moves rearwardly with the plunger
and bolt member. When the gun is discharged
the explosion gases will operate the plunger 118,
thus causing the arms ({4 and 1§ to forcibly
strike the forward end portions of the side mem-
bers 112 and t13 of the driver. The driver, be-
ing forced rearwardly, will move the rear end
of the bolt downwardly, and then move the bolt
rearwardly to effect the extraction and ejection
of the shell, and the introduction of a fresh car-
tridge into a position in front of the bolt. The
plunger {22 will be carried rearwardly into the
tube 128 against the tension of the spring 125,
which spring at the end of the rearward move-
ment will return the parts to their forward posi-
tion, thus effecting the introduction of the fresh
cartridge into the chamber, and the locking of the
holt in closed position, as shown in Fig. 11.

While I have shown and described some pre-
ferred embodiments of my invention, it will be
understood that it is not to be limited to all of
the details shown, but is capable of modification
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and variation within the spirit of the invention
and within the scope of the appended claims.

What I claim is: :

1. A firearm comprising a barrel member, a
receiver, a bolt. member movable in the receiver,
an inertia member connected to the bolt mem-
ber to move the latter, means providing a pres-
sure chamber in communication with the barrel
member, g plunger in said chamber to be moved
by the pressure of the explosion gases, a driver
adapted to contact said inertia member, and
means to transmit the movement of said plunger
to said driver and change the direction of said
movement, and said driver having a body por-
tion lying against the wall of the receiver and
an end portion turned laterally with respect to
the body portion to engage the inertia member.

2. A firearm comprising a barrel member, a
yeceiver, a bolt member movable in the receiver,
an inertia member connected to the bolt mem-
ber t0 move the latter, means providing a pres-
sure chamber in communication with the barrel
member, a plunger slidably mounted in said
chamber to be moved by the pressure of the
explosion gases, a driver adapted to contact said
inertia member and transmit movement to the
latter, said driver having a short stroke as com-
pared with that of the inertia member, and a
lever pivoted adjacent the barrel and adapted
to contact both plunger and driver to transmit
motion of the plunger to the driver and change
the direction of said motion.

3. A firearm comprising a barrel member, a
receiver, a bolt movable in the receiver, an in-
ertia member connected to the bolt to move the
latter, a pressure chamber communicating with
the barrel member and extending radially with
respect to the axis of the barrel member, a plunger
movable in said pressure chamber, a lever piv-
oted to the barrel having a portion adapted to
be contacted by said plunger and a second por-
tion, a driver mounted for sliding movement
longitudinally of the barrel and adapted to be
contacted at its forward end by the second por-
tion of the lever, and the rear end of said driver
contacting said inertia member to drive the lat-
ter and bolt rearwardly.

4. A firearm comprising a barrel member, a
receiver, a bolt member movable in the receiver,
an inertia member, a link connecting said inertia
member to the bolt member to move the latter
downwardly and rearwardly when the inertia
member is moved rearwardly, means previding a
pressure chamber in communication with the
barrel member, a plunger in said chamber to be

-moved by the pressure of the explosion gases,

a driver adapted to contact said inertia member,
and means to transmit the movement of said
plunger to said driver and change the direction
of said movement, and said driver having a body
portion lying against the wall of the receiver and
an end portion turned laterally with respect to
the body portion to engage the inertia member.

TIMOTHEY F. HORAN,



