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tary of the Army 

Filed Sept. 18, 1963, Ser. No. 3®9,902 
v 3 Ciaims. (iCl. 89—l91) 

(Granted under Title 35, US. Code (1952), sec. 266) 

The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment to me of any royalty 
thereon. 

This invention relates to gas-operated automatic ?re— 
arms and is more particularly directed to an improved 
piston and cylinder arrangement for imparting recoil 
movement to an operating rod. 

In gas-operated =?rearms wherein the discharge gases 
are taken from the barrel and accumulated in a gas 
cylinder for driving a piston to energize a recoiling mem 
ber, such as an operating rod, considerable stress and 
shock is normally imparted to the operating rod and the 
recoiling parts associated therewith by the relatively high 
initial velocity of the piston. These high stresses are 
responsible for excessive wear of the recoiling parts and 
frequently result in premature breakage thereof espe 
cially in sustained automatic ?re. Although attempts 
have been made to utilize spring means for cushioning the 
initial velocity of the gas piston, these efforts have gen 
erally been unsuccessful primarily because springs are not 
capable of transmitting identical forces during each suc 
cessive cycle of ?rearm operation. 

Accordingly, it is a general object of this invention 
to provide a gas cylinder and piston arrangement for 
automatic ?rearms which will increase ‘the endurance life 
of the recoiling parts by minimizing the shocks and stresses 
imparted thereto by the initial velocity of the piston dur 
ing each cycle of operation. 

It is a further object of the present invention to provide 
an improved gas cylinder structure for automatic ?re 
arms which can be positioned almost completely forward 
of the gas port in the barrel in order to provide an 
operating rod of maximum length. 
Another object of this invention is to provide a gas 

piston in an automatic ?rearm which can be readily 
tailored to furnish optimum power characteristics even 
in ?rearms intended for use under special environmental 
conditions, such as those encountered in Arctic regions. 

Still another object of this invention is to provide an 
improved gas cylinder structure for an automatic ?re_ 
arm wherein the initial velocity of the gas piston therein 
can be precisely controlled to permit the utilization of 
smaller and lighter recoiling parts. . 

It is a particular object of this invention to provide an 
improved gas cylinder assembly for an automatic ?rearm 
wherein the gas piston is speci?cally constructed so that 
recoil movement thereof will not be initiated until the 
force imparted thereto by the entry of the discharge gases 
into the cylinder is overcome by the opposing force of 
the gases which accumulate in front of the driving face 
on the piston. 
The present invention essentially comprises a gas piston 

having an enlarged forward head portion in slidable en 
gagement ‘with the interior walls of a gas cylinder secured 
to the exterior of the barrel. The cylinder is provided 
with a gas port adjacent the rear end thereof and in axial 
alignment with a corresponding gas port in the barrel. 
A plurality of longitudinal gas passages are circumferen 
tially spaced about the head portion of the gas piston to 
admit discharge gases into an annular area surrounding 
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a stud of reduced diameter which projects rearwardly 
from a plug ?xed in the front end of the gas cylinder. 
During the entry of the discharge gases into the gas 
cylinder, pressure is exerted against the surface areas dis 
posed between the spaced gas passages in the head por 
tion of the gas piston to retain such piston in a stationary 
position. However, this delay in the initial recoil move 
ment of the gas piston is terminated as soon as the force 
of the discharge gases which accumulate in the annular 
area adjacent the front end of the piston exceeds the 
force imparted thereto by the incoming gases. 

Other objects and advantages of the invention will be 
apparent from the following speci?cation and the accom 
panying drawings which are for the purpose of illustra 
tion only and in ‘which: 

FIG. 1 is a fragmentary longitudinal section of a gas 
operated ?rearm showing the position of the gas piston 
as the ?red projectile is approaching the gas port in the 
barrel; 

‘FIG. 2 is a sectional view similar to that of FIG. 1 
but showing the position of the gas piston after the initial 
recoil movement thereof following the passage of the 
?red projectile beyond the gas port in the barrel; 

‘FIG. 3 is a cross-sectional View taken along line 3-3 
in FIG. 2 to show the relationship between the gas piston 
and the surrounding cylinder; and 
FIG. 4 is a perspective view of the gas piston. 
As illustrated in the drawings, the ?rearm in which the 

present invention is incorporated is provided with a barrel 
12 extending forwardly from a conventional handguard 
14. An operating rod 16 biased forwardly by a spring 
17 is slidably mounted below and parallel to barrel 12 
for passage through handguard 14 and is utilized to un 
lock the breech by means of suitable linkage (not shown). 
The exterior diameter of barrel ‘12 is slightly enlarged, 
as shown at 118 and 20, to respectively seat a pair of 
longitudinally spaced mounting rings 22 and 24 project 
ing upwardly from a gas cylinder 26. ‘Barrel 12 is pro 
vided with a conventional transverse gas port 28 located 
in enlarged diameter portion 18. 
Gas cylinder 26 is also provided with a transverse gas 

port 30 adjacent the rear end thereof in position for axial 
alignment with gas port 28 when ‘gas cylinder 26 is as 
sembled onto barrel 12 in abutment with a cap 32 secured 
to the front end of handguard 14. The parts are locked 

‘ in this position by a split pin 34 press-?tted into simul 
taneous engagement with the contiguous surfaces of both 7 
gas cylinder ‘26 and barrel 12. 
Gas cylinder 26 is formed ‘with a central bore 36 the 

front end of which is blocked by a cylindrical plug 38 
retained in place by a suitable press-?tted pin 49. Since 
the forward end of plug 38 extends beyond the front end 
of gas cylinder 26, a cover 42 mounted to the front end 
of plug 33 serves to block entry of dirt or other foreign 
material into cylinder 26. The rearward portion of plug 
38 is formed with a plurality of sealing ring surfaces 44 
to minimize the escape of gas from cylinder 126. Rear 
wardly of ring surfaces 44, plug 38 is reduced in diameter 
to form a projecting circular stud 46 for limiting the for 
ward movement of a piston 48 designed to impart rear 
ward movement to operating rod 16. 

Piston 48 is a cylindrical member consisting of a for 
ward head portion 50 mounted in gas cylinder bore 36 
for slidable contact with the interior surface thereof and 
a trailing rod portion 51 of sufficient length to protrude 
rearwardly from cylinder 26 into abutment with the front 
end of operating rod .16 :when the recoiling parts are 
returned to battery position. The diameter of rod por~ 
tion 51 is smaller than that of bore 36 to provide an 
annular clearance for the passage of discharge gases 
against the annular shoulder 52 formed by the larger 
diameter of head portion '50. Annular shoulder 52 is 
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interrupted by a plurality of longitudinal grooves 54 
equally spaced about the circumference of head portion 
59 of piston ‘48. 
30, gas cylinder bore 36 is ?rst enlarged to form an an 
nular pocket 56 and thereafter decreased in diameter, as 
indicated at 58, for close slidable contact with the exterior 
surface of gas piston 48. a 

In automatic operation of the ?rearm, a portion of the 
discharge gases which accompany and follow the passage 
of a ?red projectile 60 through the bore of barrel 12 enter 
into gas cylinder bore 36 through gas ports 23 and 30. 
As these gases move forwardly about vthe reduced diameter 
portion 51 of piston 43 and pass into grooves 54, the 
pressure against the interrupted wall surfaces of annular 
shoulder 52 serves to hold piston 48 in abutment with 
stud 46 on gas plug 38 as best shown in FIG. 1. How 
ever, as the gases enter intothe open area surrounding 
stud 46, the force imparted to the driving or front face 
of piston 48 will increase until it exceeds the force tend 
ing to hold gas piston 48 stationary. Thereupon, gas 
piston 48 will begin to move rearwardly and impart recoil 
movement to operating rod 16. 

Since the concept of locating a gas port adjacent the 
rear end of a gas cylinder permits the discharge gases to 
be channeled forwardly in opposition to the recoil move~ . 
ment of the gas piston, such movement can be delayed 
until the required quantity of discharge gases is accumu 
lated in the gas cylinder. Thus, in the event environ 
mental conditions require an increase or decrease in 
power, this can be readily accomplished merely by re 
placing the existing gas piston with another having a more 
favorable ratio between the opposing surface areas against 
which the discharge gases are directed. In ?rearms with 
conventional gas cylinder structure in which the initial 
movement of the piston precludes further entry of gas into 
the cylinder, any desired change in power would require 
a corresponding change in the size of ‘the gas port in the 
‘barrel. Obviously, if this were done, it would not be 
possible to again utilize the ?rearm under normal con 
ditions. ' 

vFurthermore, the relatively smooth and gradual man 
ner in which the gas piston of the present invention is 
accelerated minimizes the initial impact imparted to the 
operating rod. As a result, the unlocking of the breech 
and the subsequent movement of the recoiling parts is 
effected without the peak stresses and strains normally 
encountered in ?rearms in which the piston is actuated in 
direct response to the entry of the discharge gases into 
the gas cylinder. 

Although a particular embodiment of the invention has 
been described in detail herein, it is evident that many 
variations may be devised within the spirit and scope 
thereof and the following claims are intended to include 
such variations. ' 

I claim: ' 

1. In a gas-operated ?rearm having a barrel and a re 
ciprocal operating rod, a gas system comprising a cylinder 

Immediately to the rear .of gas port ' 
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secured to the barrel,’ a piston having a head portion 
slidably disposed in said cylinder and a trailing rod por- 7 
tion. of reduced diameter projecting from said cylinder 
into abutment with the operating rod, closure means posi 
tioned in the {front end of said cylinder to contact the 
front end of said piston head portion and form an annu 
.lar area adjacent thereto for accumulating discharge gases 
therein, gas port means in said cylinder for admitting 
discharge, gases from the barrel against the rear end of 
said piston head portion to initially retain said piston 
against rearward movement out of contact with said 
closure means, and a plurality of gas passages circum 
ferentially spaced about said piston head portion to admit 
discharge gases into said accumulation area whereby re 
coil- movement of said piston is initiated as soon as the 
force ‘on the front end of said piston head portion exceeds 
the force on the rear end thereof. 

2. The combination de?ned in claim 1' wherein said 
closure means comprises a plug ?xedly secured in said 
gas cylinder, a cap' secured to the front end of said plug 
for sealing the forward end of said gas cylinder, and a 
cylindrical stud of reduced diameter projecting centrally 
from the rear ‘end of said plug for contact by the front . 
end of said piston head portion. 

3. In a ?rearm having a barrel, a gas cylinder ?xedly 
secured to the underside of the barrel, a piston having a 
head portion in slidatble contact with the interior of said 
cylinder, a rod portion of reduced diameter projecting 
rear-wardly from said head portion to de?ne an annular 
shoulder at the junction therebetween, closure means ?xed 
in said cylinder to seal the forward end thereof, a cy-> 
lindrical stud of lesser diameter than said closure means 
projecting rearwardly therefrom to contact the front end 
of said piston head portion and form an annular gas 
chamber adjacent thereto having a rear wall surface of 
greater area than the corresponding surface of said an 
nular shoulder, a gas port located in the rear end of said 
cylinder, a gas port in the barrel in axial alignment with 
said gas port in said gas cylinder whereby the discharge 
gases are intially directed against said annular shoulder 
of said piston, anda plurality of longitudinal gas passages 
circumferentially spaced about said piston head portion 
in communication ‘with said annular gas chamber adjacent 
the front end thereof whereby recoil movement of said 
piston is delayed until the force of the discharge. gases 
accumulated in said gas chamber adjacent the front end. 
'of said piston head portion exceeds the force of the in 
coming discharge gases on said annular shoulder. 

References Cited by the Examiner 

UNITED STATES PATENTS 
, 960,825 ‘6/10 Colleoni ____ _; _______ __ 89-191’ 

2,918,847 "12/59 .Barr n _______________ __ 89—'1,91t 

BENJAMIN-A. BORCHELT, Primary Examiner. 
FRED C. MATTERN, JR., Examiner. 


