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4 Clainns. (C. 89-192) 

The principle on which gas-operated firearm actions 
work is already known: gas coming from the barrel by 
way of a suitable passage provided for it, is made to act 
under pressure on operating devices of the firearm to dis 
charge the empty cartridge and prepare it for refring, 
thereby causing alternating firing ejection and reload 
ing of the firearm in a continuous, automatic or semi 
automatic cycle. 
The term “reloading mechanism” as used hereafter, 

will be understood to include the mechanism to accom 
plish all the reloading steps including the ejection of the 
empty cartridge from the barrel, etc. 

Usingknown systems, the gas is tapped from the barrel 
as soon as the projectile, in the course of its travel along 
the barrel, has passed beyond the point where the open 
ing or passage made through the wall of the barrel is 
located, said position differing according to various 
models of firearms. The pressure of the gas is pro 
portional to that of the gas generated by the explosion of 
the cartridge and, since the cartridges used in shot guns 
may come from different sources, said pressure is not 
constant, but varies as a function of the powder charge 
in the cartridge, consequently, the pressure of the gas 
tapped off from the barrel in the same firearm may take 
on appreciably different values such as to eXert, attimes, 
excessive or premature pressure on the operating mecha 
nism of the firearm, with resulting premature opening 
of the breech block and trouble in ejecting the empty 
cartridge, causing jamming of the firearn. 

This invention has overcome this disadvantage by 
means of a device so constructed that the gas shunted 
from the barrel, instead of acting directly on the afore 
mentioned mechanisms, acts through a means provided 
with a flexible reaction, which receives the first impulse 
from the gas, stores it, and transmits it to the breech-lock 
mechanism, etc. of the gun with a delayed action, for the 
purpose of allowing the pressure inside the barrel to be 
reduced to a tolerable limit, which is substantially uni 
form and proportional to the reacting force of the flexi 
ble member with which the device is equipped. 
The device embodying this invention thus comprises 

one or more flexible means which becomes charged with 
energy upon receiving the instantaneous impulse of said 
gas, accumulating an amount of energy Which is practical 
ly constant and independent of the pressure of the ex 
plosion. This energy is restored during the phase when 
the flexible member is released, giving up its charge so 
as to drive those members comprising the breech lock, 
triggering mechanism, and the like. 
One important advantage of this device consists in the 

fact that the gas which is shunted off from the barre is 
not allowed to expand inside the gun after having 
charged the spring, but, instead, is quickly discharged into 
the surrounding air, avoiding the deposit of scale and 
impurities caused by the explosive, such as are always 
detrimentalto the firearms operation. 
The actuating device embodied in this invention also 

prevents excessive and detrimental strains from being 
placed on the firearm's mechanism. Such as could un 
favourably effect its operation or the life of its moving 
parts. 
The accompanying drawings show two forms of em 
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bodiment of the invention, to be treated as illustrative of 
the invention and non-restrictive, wherein: 

FIG. 1 is a side view of the shotgun to which the first 
of the two embodiments of the invention described here 
in has been applied. 

FIG. 2 is a longitudinal cross sectional view taken 
along lines 59 in FIG. 5, to show all the parts which are 
present which could not otherwise be made visible. 

FIG. 3 is a diagram representing thephase in which the 
devices which actuate the reloading mechanism and de 
vices connected with said mechanism start their return 
stroke. 
FG. 4 represents the phase at or just following the 

ejection of the empty cartridge. 
FIG. 5 is a transverse section along 5-5 in FG. 2, 

but with the parts in their true position. 
FiG. 6 is a side view of a shotgun to which the sec 

ond form of embodiment of the invention has been ap 
pied. 

FIGS. 7 and 8 are sections of the same firearm, taken 
in a longitudinal, vertical plane, with the parts in their 
normal positions, that is, at the start of the cycle of 
operation. 

FIGS. 9 and 10 are also vertical sections with the mov 
ing parts at their end positions after the trust has been 
applied by the pressure of the gas tapped offfrom the bar 
rel during the explosion of the cartridge; in this phase the 
empty cartridge is still in the barrel. 

FIGS. 11 and 12 are the positions taken on by the mov 
ing parts at the end of their return stroke under the ac 
tion of the loading spring when the pressure exerted by 
the gas has ceased; in this phase the breech is fully open. 

FIGS. 13 and 14 are two cross sections of the firearm 
taken along planes 13-3 and A4-14 in FIG. 6. 

Returning to FIG. 1, the firearm is seen from the side 
on which the cocking rod 5 islocated; it should be pointed 
out, though, that the complementary devices are notar 
ranged symmetrically in relation to the barrel, but in 
stead, that the cocking rod 5 and the gas outlet nozzle 
3 are located at sides opposite one another as shown in 
FIG. 5. 
The gun comprises the barrel 1, the tubular magazine 

2 which holds the cartridges, the loading spring 3 fitted 
over magazine 2 and working against the slide 4 which 
receives the impulse of the gas tapped off from the bar 
re: the cocking rod 5 is connected with the reloading 
mechanism of known type, the description of which is 
therefore omitted, said mechanism being housed in the 
breech end of the firearm and being operated by the 
secondary impulse developed by the reaction of loading 
spring 3 is transmitted; the frontend of rod 5 is equipped. 
with protruding wings 6, pivoting like a scissors radially 
with respect to the axis of rod 5 under the action of a 
counteracting spring located between said wings. 

FIG. 2 shows a hole 7 made in the wall of the barrel 
to tap off gas released by the explosion, said gas being 
guided to pass through a cylindrical nozzle 8 integral with 
the barrel, the fiow of gas being directed towards the 
muzzle of the barrel; a small cylinder 9 which is closed 
at the bottom and is integral with sliding sleeves 4, fits 
over said nozzle 8, sleeve 4 being on the outside of tubu 
lar magazine 2 and carrying, on its opposite side a sec 
ond part comprising a perforated lock ring 1: through 
which cocking rod 5 passes. The gas tapped off through 
hole 7 is thrown from nozzle 8 against the bottom of 
cylinder 9, pushing it forwards; cylinder 9 draws sliding 
sleeve 4 along with it and said sleeve 4 during its forward 
travel, compresses loading spring 3 up against the front 
end of tubular magazine 2, which is solidly fixed in place. 
A shockabsorber ( is connected with said front end of 
magazine 2 and positioned in such a manner as to receive 
and dissipate any extra force remaining in cylinder 9. 
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FIG. 3 shows the phase which follows the “beginning 
of the return stroke” and, consequently, the beginning 
reloading operation and the shift in position of the mem 
bers associated with the reloading mechanism. The gas 
remaining and flowing out of nozzle 8 is now discharged 
to the surrounding air, while the pressure in the barrel is 
reduced to very low pressure as a result of the projectile 
having already moved towards themuzzle. 
The spring 3 expands again, pushing sliding sleeve 4 

towards the breech end of the firearm and the sleeves 
perforated appendage 11 strikes against wings 6, protrud 
ing from the cocking rod 5, pushing said rod backwards; 
said rod 5 actuates the reloading mechanism with which 
it is connected, causing it to open and, at the same time, 
the recovery spring of the cocking rod-breech mechanism 
group, starts its depression being situated as is normaly 
the case, towards the breech end of the firearn. 

FIG. 4 shows phase at or just following the ejection 
of the empty cartridge: spring 3 has opened up all the 
Way, pushing the sliding sleeve 4 along; the cocking rod 
5 has completed the full length of its backward travel, 
pushed by the two expanding wings 6 engaged by ring E 
integral with sleeve 4. 
The breach has thus been opened all the way, ejecting 

the empty cartridge and a new cartridge is ready to pass 
from the tubular magazine into the firing chamber. 
At this point the expanding wings 6, protruding from 

the end of the cocking rod 5 are automatically retracted 
due to the effect of the compressing action exerted against 
then by perforated ring 2, integral with the rear portion 
of tubular magazine 2. 
The formerly protruding rings having been retracted, 

the cocking rod 5 is ready to start its travei in the oppo 
site direction; the end of rod 5 with its wings folded in, 
passes through perforated ringi, integral with sliding 
sleeve 4 and rod 5, moving forwards under the thrust 
exerted on it by recovery spring 35 (FIG. 2) of the cock 
ing rod mechanism as said spring expands, takes up 
the position shown in FIG. 2. At the same time, re 
covery spring A5 reloads the firearm so that it is ready 
to start upon a new cycle. 
The variant embodying the invention which is shown 

in FIGS. 6 through 14 also comprises a barrel, the tubu 
lar magazine 2 for the cartridges or shells, the spring 3 
counteracting the sliding of sleeve 4 and, in this form of 
embodiment sleeve 4 is provided with a ring 4' which re 
ceives the thrust exerted by the gas shunted off from the 
barrel; cocking rod 5 serves to connect sliding sleeve 4 
With the reloading mechanisms, etc., housed in the breech, 
to which it transmits the secondary impulse developed by 
the reaction of spring 3; 7 is the hole or passage made in 
the wall of the barre to tap off the gas from the explo 
sion, said gas being guided in a cylinder 9 integral with 
the barreland alongside it; inside said cylinder 9 a piston 
8 is free to slide, being equipped with a rod issuing from 
the head of cylinder 9 and going in tie direction of the 
muzzle. In the normal position (FIG. 7) the front end 
of Said rod comes to rest against ring 4' incorporated in 
sliding sleeve 4. 
The cocking rod 5 is integral with sleeve 4 atone end 

and its other end slides inside Such breech housing 3 
and along piston member 26. The breech housing 13 
contains the means to eject the empty cartridge and re 
load the firing chamber (not shown). Within piston 
member 20, a rocking tab 2i is pivotally mounted so 
that it can project outwardly from said member 20, be 
ing urged outWardly by a spring pressed button 22. In 
the normal position of the firing mechanisnn with the 
cartridge in place ready to be fired, the tab 2 is held at 
the level of the body of the piston 29 by the inside face 
of the cocking rod 5 as shown in FG. 8. When rod 5 
moves forward, tab 21 moves outwardly from piston 20 
under the force of button 22 to the position shown in 
FIG 10. 
The operation of the second form of embodiment rep 
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resented in FIGS. 6 through 14 Will be apparent from 
FIGS. 6 and 7 which shows the device at the starting 
phase of its cycle of operation which progresses as fol 
lows: 

Having fired the cartridge, the gas shunted off from 
the barrel 1 through hole cr passage 7 penetrates as far 
as the end of cylinder 9 in a suitably provided chamber 
and acts directly on the bottom of piston 8 which is thrust 
forwards; the forward extension of piston 8 then issues 
from the front end of cylinder 9, striking against ring 
4', integral with sliding sleeve 4, which, due to the effect 
of this impulse is drawn along forwards and, during its 
travel, compresses spring 3 bringing it up tight against the 
fixed front end of the tubular magazine. Simultaneously 
the cocking rod 5 integral with sleeve 4, is also drawn 
forward, allowing tab 21 to protrude from the piston 
body 26. 
A flexible shock absorber is connected with the head 

end of the tubular magazine 2 to receive and, if necessary, 
to dampen any live force remaining in the sleeve 4 and 
in its ring 4'. 

FEG. 9 is a successive phase of the cycle, that is, the 
beginning of the return motion of the sliding sleeve, With 
the consequent starting of the reloading operation. 
The shunted gas, flowing from passage 7 drops off in 

pressure inside the barrel following the translation of the 
projectile towards the muzzle of the barreland, as a result 
the pressure is also reduced inside cylinder 9. 
Simultaneousy spring 3 expands and pushes sliding 

sleeve 4 and cocking rod 5 to which the latter is con 
nected, back towards the breech end; said rod 5, duringits 
backwards motion, engages tab 21, now protruding from 
the body of the piston 26 due to the effect of the spring 
pressed button 22. Thus the rod 5 engages the piston 20, 
pushing it towards the breech end of the firearm, also 
starting to compress the recovery spring, which actuates 
the reloading mechanism, etc., said spring being located, 
conventionally, in the rear portion of the firearm. 
FIG. 11 shows the position of the sleeve 4 and rod 5 

at the moment or just after the empty cartridge has been 
ejected; spring 3 has completely expanded, pushing sliding 
sleeve 4 back to its original position and cocking rod 5 
has completed its backward course, pushing the tab 2. 
and, with it, the piston 20, which has thus opened the 
breech all the way, allowing the empty cartridge to be 
ejected while a new shell is ready to move from the tubu 
lar magazine into the firing chamber by the usual means. 

In the phase of the backward movement of the piston 
26} when it has reached its extreme position (FIG. 12) tab 
2i is engaged by nib 24, integral with breech housing 13, 
said nib 24 having its inside face sloping to form an in 
clined plane; the nib 24 gradually engages the lower or 
outside face of tab 21, obliging the latter to retract inside 
the body of the piston 20 unti it comes flush with its sur 
face. This having taken place, there is no ionger any link 
age or point of engagement between the cocking rod 5 and 
the piston 20 and the latter now starts its travel in the op 
posite direction to take up its closed position; being 
pushed to this position by the recovery spring. Cocking 
rod 5 and sliding sleeve 4, instead, remain in the position 
which they have already reached and we thus have a re 
turn to the situation shown in FIGS. 7 and 8, allowing the 
cycle to repeat. 
What I claim is: 
1. In an automatic firearm of the shotgun type adapted 

to fire cartridges with varying proportions of powder 
charges and comprising a barrel, a magazine for car 
tridges extending parallel to said barreland means to eject 
empty cartridges and reload the firing chamber from said 
magazine, an improved actuating mechanism for said 
means to eject empty cartridges and reload the firing 
chamber comprising 

coil spring means surrounding the cartridge magazine, 
means on said magazine adiacent the muzzie end of the 

firearm to retain one end of said coil spring means, 
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sleeve means surrounding said magazine adiacent that 
end of the coil spring means nearest the breech end 
of said firearm and adapted to move towards the 
muzzle end of the firearm to compress said spring 
means, said sleeve means having a return strokeim 
parted thereto by said compressed spring means, 

a cylinder-piston actuating means, 
one part of the cylinder-piston means being movable 

to impel said sleeve means against the action of said 
coil spring means, 

the other part of the cylinder-piston means being fixed 
to the barrel of Said firearm, 

the movable part of said cylinder piston means being 
shorter than the length of movement of the sleeve 
means as determined by the coil spring means 
whereby the positive impelling force applied from the 
cylinder-piston means is limited to a portion of the 
length of movement of said sleeve means, 

nozzle means connecting the barrel to the interior of 
the cylinder of said cylinder-piston means whereby 
gas from a discharged cartridge will force the move 
able part of the cylinder-piston means to move to 
ward the muzzle of said firearm, 

said actuating mechanism for the means to eject empty 
cartridges and reload the firing chamber including 
an actuating rod movable toward and away from the 
breech end of said firearm, 

said actuating rod comprising catch means in a fixed 
position thereon operable to connect said rod to said 
sleeve means only on the return stroke of the sleeve 

5 

10 

20 

30 

6 
means whereby the force applied to said actuating 
rod is always the same regardless of the initial pres 
sure applied to said cylinder piston means. 

2. The automatic firearm as claimed in claim 1 wherein 
the cylinder of said cylinder-piston means is attached to 
the sleeve means and the piston is fixed to the barrel. 

3. The automatic firearm as claimed in claim 1 whereon 
the piston of said cylinder-piston means contacts the 
sleeve means and the cylinder is fixed to the barrel. 

4. The automatic firearm asclaimed in claim 1 wherein 
the peripheries of the barreland the magazine are in con 
tact with each other, said nozzle means being positioned 
parallel to and intermediate the barrel and magazine on 
one side of the contacting region, said actuating rod being 
positioned parallel to and intermediate the barrel and 
magazine on the opposite side of the contacting region 
thereof. 
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