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1 
The present invention relates in general to 

firearms and more especially to a self-loading re 
peating firearm having improved gas-operated 
means for automatically actuating the breech 
block and related mechanisms of the firearm. 
An object of the invention is the provision of 

improved gas-operated breechblock-actuating 
means for repeating firearms. - 
A further object of the invention is to provide 

Superior gas-operated means wherein the breech 
block and associated mechanisms are actuated by 
the expansion of a confined and predetermined 
quantity of gas derived from the discharge of a 
cartridge. - 

A still further object of the invention is to pro 
vide improved gas-operated means for firearms 
embodying a member responsive both to the force 
of recoil of the firearm and to gas pressure derived 
from the discharge of a cartridge to admit a pre 
determined quantity of gas from the barrel of 
the firearm into a gas-cylinder for operating the 
breechblock. 
A still further object of the invention is to 

provide, an attomatic Self-loading firearm with 
improved gas-operated means wherein the initial 
high-pressure gases derived from the discharge of 
a cartridge are dissipated in actuating a valve 
member Which, in turi, confines a predetermined. 
quantity of gas in a gas-cylinder having a hollow 
piston, the latter being adapted to be displaced 
by the relatively-moderate expansion of the pre 
determined quantity of gas for actuating the 
breechblock. 
With the above and other objects in view, as 

will appear to those skilled in the art from the 
present disclosure, this invention includes all 
features in the said disclosure which are novel 
over the prior art. 
In the accompanying, drawings, 

certain modes of carrying out the present inven 
tion are shown for illustrative purposes: 

Fig. 1 is a broken side elevation of a repeating 
firearm embodying the improved gas-operated 
breechblock-actuating means of this invention, 
the firearm being the type which has a fixed 
barrel, tubular magazine and a compound-move 
ment breechblock; 

Fig. 2a is an enlarged fragmentary side eleva 
tion, partly in section, of the forward end of the 
firearm shown in Fig. 1, the elements of the im 
proved gas-operated breechblock-actuating means 
of this invention being in 
tive positions; 

Fig. 2b is an enlarged fragmentary side eleva.-- 

in which 

their lornal inopera 
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the firearm of Fig. 1, showing the breechblock locked in breech-closing position; 
Fig. 3 is a sectional elevation on line 3-3 of 

Fig. 2d showing the forward barrel-bracket and 
the continuous gas-passage Communicating with 
the bore of the barrel and the piston-chamber of the gas-cylinder; 

Fig. 4 is a sectional elevation on line 4-4 of 
Fig. 2a showing the transverse key for connecting 
the rear end of the piston to the action-slide; 

Fig. 5 is a fragmentary side elevation, partly 
in Section, similar to Fig. 2a, but showing the 
forward position of the sleeve-valve of the gas 
operated means immediately following the dis 
charge of a cartridge in the barrel of the firearm; 

Fig. 6 is similar to Fig. 5 showing the hollow 
piston in its rearmost position in the chamber of 
the gas-cylinder, due to the expansion of a pre 
determined quantity of gas therein; 

Fig. 7 is a fragmentary plan view on section 
line - of Fig. 2d showing the annular collar 
which connects the forward end of the action 
return Spring to the laterally-projecting key of 
the hollow piston; . . . . 

Fig. 8 is a perspective view of a gas-cylinder 
of the gas-operated breechblock-actuating means 
of this invention; . . . . . . . . . - 

Fig. 9 is a perspective view of the hollow piston 
adapted to be slidably mounted in the chamber of 
the gaS-cylinder shown in Fig. 8: 

Fig. 10 is a perspective view of the sleeve-valve 
adapted to be mounted in the forward end of 
the piston-chamber of the gas-cylinder to admit 
a predetermined quantity of gas from the barrel 

35 of the firearm into the piston-chamber for 
actuating the hollow pistori; and 

Fig. 11 is a perspective view of the annular 
collar which connects the hollow piston to the 
action-return spring. 

40 The particular gas-operated Self-loading fire 
arm herein chosen for the purpose of illustrating 
one form of the present invention includes, in 
the main, a stock 5 to the forward end of which 
is secured a receiver 6: Within which a breech 

45 block is mounted for movement to and from 
breech-closing positioni, the breechblock be 
ing of the compound-movement type having a 
locking-lug 8 at its rear end adapted to engage 
in a notch E9 in the tinderside of the top wall of 

50 the receiver to lock the breechblock in breech 
closing position, the breechblock being actuated 
by an action-slide 20 having a lug. 2 at its rear 
end adapted to cammingly engage in a cam-slot 
22 in the side of the breechblock. A more com 
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tion partly in section, of the rear-end portion of 55 plete description of the coaction of the action 

  



slide lug 2 and the cam-slot 22 of the breech 
block for effecting the compound movement of 
the latter is given in the Johnson Patent No. 
958,407 dated May 17, 1910. Briefly, however, it 
may be recalled that by moving the action-slide 
29 rearwardly, the rear end of the breechblock is 
swung downwardly, thereby drawing the locking. 
lug 8 out of locking-engagement With the lock 
ing-notch 9 of the receiver, the breechblock if 
being moved thereafter rearwardly in the receiver. 
to open the breech and eject a fired cartridge 
from the ejection-port 23 in the side of the re 
ceiver. By the subsequent forward movement 
of the action-slide, the breechblock list moved 
forwardly in the receiver and then SWung up 
wardly into breech-closing position, in which po 
sition it is locked by engagement. of the locking." 
lug 8 in the notch. 9 of the receiver. During 
the forward movement of the breechblock, Suit 
able loading-means (not shown) is adapted to be. 
actuated to automatically elevate a cartridge 
from the tubular magazine 24 of the firearm into 
the breech 25 of the barrel. The trigger and 
firing-mechanism of the firearm are indicated 
generally at 26 in Fig. 1 and inasmuch as these 
elements do not constitute a part of the present 
invention, a more detailed description thereof is 
unnecessary here. - - 

The barrel 27 of the firearm is adapted to be 
secured by an interrupted-thread connection 28, 
of conventional construction in an interiorly 
threaded aperture in the forward end of the re 
ceiver. Supported on the rear end of the barrel 
immediately adjacent the front face of the re 
ceiver, is a barrel-bracket indicated generally at 
29, the upper portion of which is formed with a 
cylindrical passage 30 in which the adjacent rear 
portion of the barrel snugly fits, the barrel 
bracket being removably secured to the barrel 
by suitable fastening-means... not shown. . The 
lower portion of the barrel-bracket constitutes an 
integral forwardly-extending cylindrical sleeve 
31, the longitudinal axis of which is substan 
tially parallel to and in the vertical plane of...the 
longitudinal axis. of the barrel. The rear end 
of the sleeve 3 abuts the front face of the re 
ceiver, which, as shown clearly in Fig.2b, is...pro 
vided with a cylindrical aperture 32, the longi 
tudinal axis of which is in alignment With the 
longitudinal axis of the cylindrical aperture. 33. 
of the sleeve 3. The latter is of a diameter to 
receive and support the rear. end of the tubular. 
magazine. 24, the rear, end of which makes a Snug 
fit in the sleeve-aperture 33. Moreover, the rear 
extremity of the magazine 24 is adapted to ext 
tend through the sleeve 3. and make a Snug fit 
in the axially-aligned aperture. 32 in the front 
face of the receiver. Formed integrally and ex 
teriorly on the tubular magazine, is an annular. 
fiange 34 which, when the tubular magazine is 
assembled in the axially-aligned apertures of the 
receiver and barrel-bracket 29, abuts the forward 
end of the bracket-sleeve 3 and constitutes a 
limit-stop to prevent the tubular magazine from 
moving rearwardly in the barrel-bracket sleeve 
3. The forward face of the. annular flange 34 
constitutes a fixed, shoulder against which the 
rear end of the action-return spring 35 is adapted 
to seat, the action-return spring being supported 
on the forward end of the tubular magazine, as 
ShoWn clearly in Fig. 1. Fixedly Secured in the 
for Ward end of the tubular magazine...is a plug 
constitutiing, " for example, : a: cup-shaped mem 
ber 36 (See Fig. 2d) in which the forward end 
of the follower-spring 37 of the cartridge-load 
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ing follower 38 is adapted to seat, the follower 38 
and follower-spring assembly being adapted to 
feed cartridges from the rear end of the tubular 
magazine onto the cartridge-loading means of 

5, the firearm in the well known and customary 
manner. Mounted on the forward end of the 
barrel 27 and secured thereto by a Welded joint 
or equivalent fastening-means, is a second bar 
rel-bracket, indicated generally at 39 in FigS. 2d 
and 3, the upper portion of the bracket being 
formed with a cylindrical aperture 40 in which 
the forward end of the barrel Snugly fits. The 
lower portion of the bracket constitutes an in 
tegral cylindrical bushing 4f having a cylindrical 

is aperture 42, the longitudinal axis of which is 
substantially parallel to the longitudinal axis of 
the barrel and in alignment with the longitudinal 
axis of the tubular magazine. 24. Referring to 
Fig. 3, the upper and lower portions of the barrel 
bracket 39 are joined by an integral constricted 
neck-portion 43 in which is formed a vertical 
aperture or gas-passage 44, the upper end of 
which intersects the cylindrical aperture 40 in 
the upper portion of the bracket and the lower 

is end of which intersects the cylindrical aperture 
42 in the lower portion of the bracket. More 
over, as assembled on the barrel, the upper end 
of the gas-passage 44 is substantially opposite 
and in direct communication with a radially-ex 

gò tending aperture 45. Whichis formed in the un 
derside of the barrel and intersects the bore 46. 
thereof. . . . . . . . . ???? • ... . . ? . ???? . . . 

The cylindrical aperture 42 of the barrel 
bracket bushing 4 is adapted to support the for 

5 ward end of a gas-cylinder indicated generally 
at 47 and which, as shown in Figs. 2d. and 8, Com 
prises a substantially-cylindrical tube haVing a 
short length 48 of reduced diameter at its rear 
end, the rear extremity of which is adapted to 

is make a snug fit in the forward end of the tubular 
magazine 24, whereby the rear end of the gas 
cylinder 47 is supported thereby. The forward 
end of the gas-cylinder 47 is provided with ex 
terior threads 49. which, when the cylinder is as 

3.5 sembled in the barrel-bracket bushing 41, are in 
juxtaposition to the annular rear shoulder of the 
latter. Threadedly engaged with the threads 49. 
of the gas-cylinder is an annular locking-ring 50 
which is adapted to be turned upon the threads 

i). 49 and by engagement. With the annular rear 
Wardly-facing shoulder of... the bushing 4, to 
draw the gas-cylinders 46 rearwardly therein, so 
as to hold the rear end 48 of the gas-cylinder Se 
curely in the forward-end of the tubular maga 

55 zine 24. The.rearward.movement of the gas-cyl 
inder. in the bushing. 4:1 is limited by means of 
an annular flange. 5-formed integrally at the 
forward end of the cylinder, the rearwardly 
facing shoulder of, the flange. 5 being adapted to 

60 be brought into a butting...engagement with the 
forwardly-facing shoulder of the bushing 4 by 
turning up the locking-ring 50. In this manner, 
the gas-cylinder 47 is firmly secured against lon 
gitudinal displacement, both forwardly and rear 

65; wardly, in the bushing 4. Referring again to 
Figs. 2a, and 8, the gas-cylinder 4T is shown pro 
vided with a gas-port 52 which constitutes a rela 
tively-narrow transverse slot in the upper side 
of the gas-cylinder 4, the slot being a preferred 

70 construction to facilitate assembly of the gas 
cylinder in the barrel-bracket bushing 41 and tu 
bular magazine 24 of the firearm. As assembled 
by the aforesaid members on the underside of the 
barrel of the firearm, the gas-port 52 of the gas 

75 cylinder 4 is substantially opposite and in direct 
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communication with the lower end of the verti 
cal gas-passage 44 at its point of intersection. 
With the cylindrical aperture 42 of the bushing 
4, whereby an unobstructed passage exists be 
tween the bore 46 of the barrel and the interior 
or piston-chamber 53 of the gas-cylinder 47. 
Formed in opposite sides of the gas-cylinder in 
a substantially-horizontal plane parallel to the 
longitudinal axis thereof, is a pair of longitudinal 
guide-slots 54, the opposite ends of each slot be 
ing closed and the rear end of each slot terminat 
ing a short distance forwardly of the rear ex 
tremity 48 of the gas-cylinder. The over-all 
length of each guide-slot 54 bears a specific rela 
tionship to the length of the gas-piston herein 
after described and in the present embodiment is 
slightly less than one-half the effective length of 
the gas-cylinder. 

Slidingly supported in the piston-chamber 53 
of the gas-cylinder 47 is a gas-piston indicated 
generally at 55 (see Fig. 9) comprising a hollow 
cylindrical tubular body-portion 56 open at its 
forward end but closed at its rear end by an in 
tegral solid head-portion 57 having a cylindrical 
bearing-Surface 58, the diameter of which corre 
sponds to the internal diameter of the piston 
chamber 53, whereby the cylindrical bearing-sur 
face 58 is adapted to slidingly support the rear 
end of the hollow piston therein. The forward 
end of the piston is provided with a similar cy- : 
lindrical bearing-surface 59, the diameter of the 
latter also corresponding to the internal diame 
ter of the piston-chamber 53 for slidingly sup 
porting the forward end of the hollow piston. 
The body-portion 56 of the piston intermediate : 
the rear and forward bearing-surfaces 58 and 59 
respectively is preferably of slightly-reduced di 
ameter to provide clearance between the main 
body-portion of the hollow piston and the Wall 
of the piston-chamber 53, as clearly shown in 
Fig. 2a. As shown in Fig. 9, the head-portion 57 
of the hollow piston is provided with an integral 
rearwardly-extending tongue-portion 60, the 
longitudinal axis of which is in alignment with 
the longitudinal axis of the piston, the tongue 60 
being substantially-rectangular in cross Section 
except that its diametrically-opposite sides 6 are 
cylindrical surfaces of revolution. Extending 
transversely through the tongue 60 in a horizon 
tal plane and intersecting the opposite cylindri 
cal sides 6 thereof, is an aperture 62 substan 
tially-rectangular in cross section, the longitu 
dinal axis of the aperture 62 intersecting the lon 
gitudinal axis of the hollow piston at Substan 
tially right angles. The transverse substantial 
ly-rectangular aperture 62 in the tongue 60 of 
the hollow piston is adapted to accommodate a 
transverse key 63 which is substantially rectan 
guar in cross section and adapted to make a Snug 
fit in the transverse aperture 62. The key 63 may 
be secured in the aperture 62 from lateral dis 
placement therein by means of a spring-pressed 
retaining-pin 64 which, as shown in Fig. 2d., is 
mounted in a longitudinal axial aperture 65 of 
the piston-head 57, the rearwardly-extending 
end of the aperture 65 intersecting the front wall 
of the transverse aperture 62. The retaining-pin 
64 is urged outwardly or rearwardly into the rec 
tangular aperture 62 by a spring 66 seated in the 
bottom of the aperture 65 and engaging at its 
rear end against the forward end of the retain 
ing-pin 64. The rear end of the retaining-pin is 
reduced in diameter as at 67 and adapted to en 
gage in an aperture 68 intermediate the opposite 
ends of the transverse key 63 and at substan 

10 

::: () 

6 
tially right angles to the longitudinal axis there 
of. For assembling and disassembling the key 
in and from the transverse aperture 62 of the 
piston-head, a longitudinal axial aperture 69 is 
provided in the tongue 60 intersecting the trans 
verse aperture 62 thereof and in axial alignment 
with the spring-pressed retaining-pin 64, where 
by a drift-pin or similar device may be inserted 
through the aperture. 69 into engagement with 
the reduced end 67 of the retaining-pin 64 to dis 
place the latter for Wardly, out of engagement 
with the aperture 68 of the key 63 and hence 
permit the latter to be withdrawn from the trans 
verse aperture S2. . 
Referring to Fig. 7 and looking in the direction 

of the gun-muzzle, the right-hand end of the key 
63 is adapted to extend through the corresponding 
guide-slot 54 of the gas-cylinder 47, the thickness 
of the extended end of the key corresponding sub 
stantially to the width of the slot so as to make 
a Smooth sliding fit therein. The outer extren 
ity of this extended end of the key is provided 
with an enlarged substantially-rectangular head 
70, the inner curVilinear flanges 7 of which are 
adapted to slidingly engage the exterior circum 
ference of the gas-cylinder 4, as shown in Fig. 4. 
A hole 2 is drilled or otherwise formed substan 
tially vertically through the enlarged head-por 
tion of the key for securing an annular collar 
73 thereto, the latter being provided on its right 
hand side With a pair of integral forwardly-ex 
tending Spaced parallel fingers 74 (see Fig. 11) 
adapted to extend over the top and bottom sides 
respectively of the enlarged head-portion 70 of 
the key, as shown in Fig. 4, and to be secured 
thereto by a pin 75 which is inserted into suitable 
axially-aligned apertures 76 in the ends of the 
fingers 7 and in the hole 72 of the key-head i. 
AS shown in Figs. 2d. and 7, the annular collar 3 
has a sliding fit on the rear end of the gas-cylinder 
47 and is provided in its rear face with an annular 
recess Which is semicircular in Cross section 
and constitutes a seat for the forward end of the 
action-return spring 35. The opposite end of the 

45 key 63 is also extended laterally so as to provide 
an end portion adapted to slidingly engage in the 
corresponding longitudinal guide-slot 54 of the 
gas-cylinder 4, this left-hand end portion of the 
key terminating at its outer extremity in a cylin 

50 drical lug 78. The latter is adapted to hawe lock 

55 

ing engagement in a suitable aperture in the for 
Ward end of the action-slide 2 whereby the hol 
low piston 55 is positively connected to the breech 
block . 

Referring to Figs. 2d. and 10, mounted in the 
forward end of the piston-chamber 53 of the gas 
cylinder 47 is a sleeve-valve indicated generally at 
8). The latter comprises a tubular member of 
relatively-thick wall section provided between its 

60 opposite open ends with a substantially-solid inte 
gral transverse wall or partition 8 located nearer 
the forward end of the sleeve-valve than the rear 
end thereof, as shown clearly in Fig. 2d. Formed 
in the top side of the sleeve-valve immediately to 

65 the rear of the rear face of the partition 8 , is a 
transverse slot or gas-port, 82 which is adapted 
normally to lie substantially opposite the gas-port 
52 of the gas-cylinder 4, the gas-port 82 of the 
sleeve-valve being Substantially twice the Width of 

70 the latter to facilitate adjustment and provide 
for the admission of a measured quantity of gas 
into the gas-chamber, as hereinafter described. 
The partition 8 is provided with an axial aper 
ture 83 in which is riveted or otherwise secured 

75 the reduced rear end 84 of a valve-stem 85, the 
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for Ward end or shank 86 of which is hexagonal in 
cross, section for the purpose hereinafter de 
scribed. The shank 86 of the valve-stem is termi 
nated at its forward end by a cylindrical exter 
nally threaded shank-portion 87 of reduced di 
ameter. Mounted in the forward open end of the 
sleeve-valve 80 with its rear end seated against 
the forward face of the partition 8 and encir 
cling the valve-stem 85, is a coil valve-spring 88, 
the forward end of which is adapted to seat in the 
counterbore 89 of a cap 90 which is threadedly 
secured and normally held from rotating in the 
forward open end of the gas-cylinder 47, the cap 
90 having an axial aperture 9 which is in axial 
alignment with the hexagonal shank 86 of the 
sleeve-valve and hexagonal in shape to slidingly 
accommodate the latter, the hexagonal surfaces 
of the valve-stem shank 86 and of the aperture 
9 in the fixed cap 90 normally coacting to pre 
vent rotation of the sleeve-valve 80. An adjust 
ing-nut 92 having a flanged base-portion 93 is 
adapted to be threadedly engaged on the forward 
threaded end 87 of the valve-stem to hold the 
sleeve-valve, in a normal predetermined position 
in the forward end of the gas-cylinder, wherein 
the gas-port 82 of the sleeve-valve is substantially 
opposite the gas-port 52 of the gas-cylinder and 
hence in direct communication with the bore 46 
of the barrel by Way of the axially-aligned gas 
passage 44 of the bracket 4 and the gas-port 45 
in the bottom of the barrel. The adjusting-nut 
9-i- is adapted to be locked in adjusted position by 
a locking-nut 94. It will be clear that by turning 
the adjusting-nut 92, the sleeve-valve may be 
drawn forwardly against the resistance of the 
spring 88 or released and moved rearwardly by 
the force of the partially-compressed spring 88; 
and that whereas the final adjustment of the nut 
92 will limit the rearward movement of the sleeve 
valve in the piston-chamber 53 of the gas-cylinder 
47, the sleeve-valve 80 may, nevertheless, move. 
forwardly therein, the only resistance to its for 
ward movement being the force required to com 
press the valve-spring 88. To preclude a 'dash 
pot” effect in the gas-cylinder between the for 
ward end of the sleeve-valve and the rear end of 
the cap 90 as the valve moves forwardly, therein;. 
the cap 90 is provided with a plurality of vents 
95, the outer ends of which are normally covered 
by the flanged base 93 of the adjusting-nut 92 
but are adapted to be immediately uncovered to 
release any entrapped air or gas as the sleeve 
valve begins to move forwardly in the gas-cylin 
der, as hereinafter deScribed. 7 ` . ?? 
The operation of the firearm may be describe 

briefly as follows. With al-cartridge in the breech 
25 of the barrel and the breechblock. T locked 
in breech-closing position, as shown in Fig. 2b, 
and the elements of the gas-operated breech 
block-actuating mechanism in their normal posite 
tion, as shown in Fig.2a, then. When the:car 
tridge is fired, the immediate effects of its dis. 
charge Will be the development of a large Volume 
of gas under high pressure: Within the bore 46 of 
the barrel. This high-pressure gas drives the 
projectile down the bore of the barrel and when 
the gas is opposite the gas-port 45 therein, it 
escapes substantially immediately by way of the 
gas-port 45, the gas-pa SSage 44 of the: barrels 
bracket 39 and the aligned gassports 52 and 82 
of the gas-cylinder 47 and the Sleeve-Valve 80 
respectively into the piston-chamber 533 of the 
gas-cylinder. Substantially instantaneously filling 
the hollow body portion:56."of the piston 55 and 
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The pressure of this gas acts with Substantially 
equal force against the closed end of the hollow 
piston and the partition 8 of the sleeve-valve, 
but since the valve-spring 88 is considerably 
lighter than the heavy action-return spring 35 
of the hollow piston 55 the latter will remain 
immobile whereas the sleeve-valve will be thrust 
forwardly until its front end strikes the rear end 
of the cap 90. Consequently, the valve-spring 88 
will be compressed and the gas-port 82 of the 
sleeve-valve will be moved out of registration 
with the gas-port 52 of the gas-cylinder So as 
to effectively shut off the piston-chamber of 
the gas-cylinder from the bore 46 of the barrel 
and hence prevent the admission of additional 
gas from the latter into the piston-chamber. 
In addition to the force which is applied to the 
sleeve-valve by the high-pressure gas, the inertia 
of the sleeve-valve on recoil of the firearm Will 
displace the valve forwardly also relative to 
the gas-cylinder 47 and other fixed parts of the 
firearm. Thus, by the combined forces of recoil 
and gas pressure, the sleeve-valve is moved from 
its normal position in the chamber of the gas 
cylinder, as shown in Fig. 2a, to its advanced or 
“cut-off’ position, as shown in Fig. 5. As point 
ed out above, as the sleeve-valve begins its for 
ward movement, the base 93 of the adjusting-nut 
92 uncovers the vents 95 in the cap 90 so as to 
preclude any “dash pot’ effect between the cap 
and the forward end of the sleeve-valve. Imme 
diately following the arrival of the sleeve-valve 
in its “cut-off’ position and the consequent pre 
vention of the admission of additional gas from 
the bore of the barrel into the piston-chamber, 
this confined and predetermined quantity of gas 
in the chamber begins to expand, and since fur 
ther movement of the sleeve-valve is prevented 
by engagement with the fixed cap 90, thereby to 
displace the hollow piston rearwardly in the pis 
ton-chamber of the gas-cylinder, overcoming the 
resistance offered by compression of the action 
return-spring 35. As the hollow piston moves 
rearwardly, its connection with the action-slide 
20 serves to move the latter rearwardly and hence 
to unlock the breechblock and carry it rearwardly 
in the receiver to effect the extraction and ejec 
tion of the fired cartridge. As the piston ap 
proaches its rearmost position in the piston 
chamber, the cylindrical bearing-surface 59 at 
the forward end of the piston uncovers the for 
ward ends of the longitudinal guide-slots 54 in 
the sides of the gas-cylinder 47. These uncov 
ered portions of the longitudinal guide-slots 54 
thereupon act as exhaust-ports from which the 
gas within the piston-chamber 53 of the cylin 
der escapes to the atmosphere, as indicated in 
Fig. 6. As soon as the gas pressure within the 
chamber has been reduced below the force re 
quired to hold the sleeve-valve spring 88.com 
pressed, the latter, acting against the partition 
8.f...of the sleeve-valve, returns the sleeve-valve 
rearwardly in the piston-chamber of the gas-cyl 
inder to its normal position, wherein its gas-port 
82 registers with the gas-passage to the bore of 
the barrel. At Substantially the same time, the 
force of the compressed action return-spring 35, 
aeting against the annular collar 73 of the piston, 
moves the piston forwardly in the gas-cylinder 
and thereby through the action-slide which con 
nects the piston to the breechblock, to pull the 
latter forwardly into breech-closing position. As 
the piston moves forwardly in the piston-cham 
ber, the forward ends of the longitudinal guide. 

the openirear send of the tubular, sleevesvalye 80, 75 slotsa54 of the: gas-cylinder are closed, but, inase 
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much as the gas-port. 82 of the sleeve-valve is 
now in registry, with the gas-passage to the bore 
of the barrel, any air or gas which may be 
trapped in the chamber between the piston and 
the sleeve-valve, is enabled to escape through 
the gas-passage into the bore of the barrel and 
so to the atmosphere. Thus, any dash-pot action 
Within the piston-chamber 53 is prevented and 
the hollow piston is permitted to move forwardly 
freely to its normal advanced position therein, 
as shown in Fig. 2d. The various elements of the 
gas-operated breechblock-actuating means are 
again in normal position for operation when the 
next cartridge is fired. 
Although omitted for the sake of clarity, it will 

be understood that the firearm shown, like similar 
types of gas-operated guns, may be provided 
with a forestock adapted to enclose the gas-cylin 
der and action-return spring. 

It Will be manifest from the foregoing de 
scription that the initial high gas pressure is 
not used directly to actuate the piston and action 
slide for operating the breechblock but is dissi 
pated in actuating the slide-valve, the actuation 
of which cuts off the passage of gas from the 
barrel to the gas-cylinder and confines a prede 
termined quantity of gas therein. It is the ex 
pansion, at a relatively-modified rate, of this con 
fined and predetermined quantity of gas within 
the piston-chamber of the gas-cylinder which 
effects the actuation of the breechblock, thereby 
precluding any sudden and severe blows on the ac 
tion-mechanism. - 

The invention may be carried out in other 
specific ways than those herein set forth without 
departing from the spirit and essential character 
istics of the invention, and the present embodi 
ments are, therefore, to be considered in all re 
spects as illustrative and not restrictive and all 
changes coming within the meaning and 
equivalency range of the appended claims are 
intended to be embraced therein. 

I claim: . . . . 
1. A gas-operated self-loading firearm, includ 

ing in combination: a receiver; a barrel secured 
to the forward end of said receiver; a breechblock 
mounted in said receiver and movable herein to 
and from breech-closing position; and gas 
operated means for actuating said breechblock, 
comprising a gas-chamber in communication 
with said barrel, a first gas-operable member in 
said gas-chamber, said first gas-operable member 
having a connection with said breechblock, and 
a second gas-operable member in said gas-chan 
ber arranged to admit a predetermined quantity 
of gas from said barrel into said gas-chamber to 
operate said first gas-operable member. 

2. A gas-operated self-loading firearm, includ 
ing in combination: a receiver; a barrel secured 
to the forward end of said receiver; a breechblock 
mounted in said receiver and movable therein to 
and from breech-closing position; and gas 
operated means for actuating said breechblock. 
comprising a gas-chamber in communication 
with said barrel, a first gas-operable member in 
said gas-chamber, said first gas-operable mem 
ber having a connection with said breechblock, 
and a second gas-operable member in Said gaSr. 
chamber arranged to admit a predetermined 
quantity of gas from said barrel into said gas 
chamber on discharge of said firearm and there 
after to cut off the admission of gas to Said gaS 
chamber so as to confine said predetermined 
quantity of gas therein for operating said first gas-operable member. 
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ceiver on the underside of Said barrel; 
operated means supported on the underside of 
said barrel for actuating said breechblock, said 

10 
3. A gas-operated self-loading firearm, includ 

ing in combination: a receiver; a barrel secured 
to the forward end of said receiver; a breech 
block mounted in said receiver and movable 
therein into and Out of breech-closing position, 
gas-operated means for actuating said breech 
block, said gas-operated means comprising a gas 
cylinder having a piston-chamber communicat 
ing with the bore of Said barrel, a piston slidably 
mounted in Said piston-chamber, and a sleeve 
valve in said piston-chamber actuated both by 
gas pressure and the recoil of said firearm to ad 
mit a predetermined quantity only of gas from 
the bore of said barrel into said piston-chamber 
to actuate said piston; and an action-slide con 
necting said first piston to said breechblock. 
- 4. A gas-operated self-loading firearm, includ 
ing in combination: a receiver; a barrel secured 
to the forward end of. Said receiver; a breech 
block mounted in said receiver and movable 
therein into and out of breech-closing position; 
gas-operated means for actuating said breech 
block, said gas-operated means comprising a gas 
cylinder having a piston-chamber provided with 
a gas-port communicating with the bore of Said 
barrel, a piston slidably mounted in said piston 
chamber, and a gas-operated sleeve-valve 
mounted resiliently in said piston-chamber, said 
sleeve-valve being resiliently i held normally op 
posite the gas-port of Said piston-chamber and 
arranged to be displaced therefrom following the 
discharge of said firearm to close said gas-port so 
that a predetermined quantity only of gas is ad 
mitted from the bore of said barrel into Said 
chamber to actuate said piston; and an action 
slide connecting said piston to said breechblock. 

5. A gas-operated self-loading firearm, includ 
ing in combination: a receiver; a barrel Secured 
to the forward end of said receiver; a breechblock 
mounted in said receiver and movable therein 
into and out of breech-closing position; a tubular 
-magazine. Supported at its rear end by Said re 
ceiver on the underside of Said barrel; gas 
operated means supported on the underside of 
said barrel for actuating said breechblock, Said 
gas-operated means comprising a gas-cylinder 
having a piston-chamber communicating adja 
cent one end of said gas-cylinder with the bore of 
said barrel, said gas-cylinder being reduced at its 
opposite end to fit in the forward end of said 
magazine so as to support the latter in alignment 
therewith, a piston slidably mounted in said 
piston-chamber, means to admit a predetermined 
quantity only of gas from the bore of said barrel 
into the said piston-chamber to move Said piston 
rearwardly in said chamber; resilient-means 
mounted on said magazine, said resilient-means 
including a member slidably mounted on the rear 
end of said gas-cylinder and connected to Said 
piston to return said piston to its forward posi 
tion in said chamber; and an action-slide con 
necting said piston to said breechblock. 

. 6. A gas-operated self-loading firearm, includ 
ing in combination: a receiver, a barrel Secured 
to the forward end of said receiver; a breechblock 
mounted in said receiver and movable therein 
into and out of breech-closing position; a tubular 
magazine supported at its rear end by Said re 

galS 

gas-operated means comprising a gas-cylinder 
having longitudinal gas-exhaust ports and a 
piston-chamber, . said piston-chamber cOmmuni 
cating adjacent one end of said gas-cylinder with 
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the bore of said barrel, said gas-cylinder being 
reduced at its opposite end to fit in the forward 
end of said magazine so as to support the latter 
in alignment therewith, a piston slidably mounted 
in said piston-chamber and having a key slidable 
in a gas-exhaust port of said cylinder, means to 
admit a predetermined quantity only of gas from 
the bore of said barrel into the said piston-cham 
ber to move said piston rearwardly in said cham 
ber, said gas-exhaust ports being arranged to re 
lease said predetermined quantity of gas in said 
piston-chamber following the rearward move 
ment of said piston; resilient-means mounted On 
said magazine, said resilient-means including a 
member slidably mounted on the rear end of 
said gas-cylinder and connected to said piston 
key to return said piston to its forward position 
in said chamber; and an action-slide connecting 
said piston to said breechblock. 

7. A gas-operated self-loading firearm, includ 
ing in combination: a receiver; a barrel secured 
to the forward end of said receiver; a breech 
block mounted in said receiver and movable - therein into and out...of breech-closing position; 
a tubular. magazine supported at its rear end by 
said receiver on the underside of said barrel; gas 
operated means supported on the underside of 
said barrel for actuating said breechblock, said 
gas-operated means comprising a gas-cylinder 
having longitudinal gas-exhaust.. ports and a 
piston-chamber, said-pišton-chamber being pro 
vided with a gas-port adjacent its forward end 
communicating with the bore of said barrel, said 
gas-cylinder being reduced-at its opposite end to 
fit in the forward end of said magazine so as to 
support the latter in alignment... therewith, a 
piston slidably mounted in said piston-chamber 
and having a key slidable in a gas-exhaust port 
of said cylinder; . . a . gas-operated sleeve-valve 
mounted in said piston-chamber, said sleeve 
valve being cooperatively associated with the gas 
port of said piston-chamber to-cut off the admis 
sion of gas into said chamber from said gas-port 
and hence to admit a predetermined quantity 
only of gas from the bore of said barrel into said 
piston-chamber to move-said piston rearwardly in 
said chamber, the said gas-exhaust ports in said 
cylinder being arranged to release said predeter 
mined quantity of gas in said, piston-chamber foll 
lowing the rearward movement of said piston; 
resilient-means mounted on said magazine, said 
resilient-means including a member slidably 
mounted on the rear end of said gas-cylinder and 
connected to said piston-key to return said piston 
to its forward position in said chamber following 
the exhaustion of gas therefrom; and an action 
slide connected at one end to said piston by said 
key and at its opposite end to said breechblock. 

‘ 8. A gas-Operated self-loading firearm, includ 
ing in 'combination: a receiver; 'a barrel secured 
to the forward end of said receiver; a breechblock 
mounted in said receiver and movable therein 
into and out of breech closing-position; a tubular 
magazine' supported on the underside of Said 
barrel; a gas-operated; means supported on the 
underside of 'said barrel "for actuating said 
breechblock, said gas-operated means comprising 
a gas-cylinder having a piston-chamber provided 
With a gas-port adjacent its forward end com 
municating with the bore of said barrel, the rear 
end of said gas-cylinder being telescopingly sup 
ported in the forward end of said magazine, said 
gas-cylinder having a longitudinal guide-slot in 
One Wall intermediate the opposite ends thereof, 
a hollow piston slidably mounted in said piston 
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12 
chamber and having a laterally-projecting lug 
at its rear end adapted to slidably engage in the 
longitudinal guide-slot of said cylinder, a sleeve 
valve mounted in the forward end of said piston 
chamber, said sleeve-valve being cooperatively 
associated with the gas-port of Said piston 
chamber and arranged to be actuated by the gas 
pressure therein following the discharge of said 
firearm to cut off further admission of gas into 
said chamber from said gas-port and hence to 
admit a predetermined quantity only of gas from 
the bore of said barrel into said piston-chamber, 
said gas being adapted to expand within the hol 
low piston to move the latter rearwardly in said 
chamber, said hollow piston being arranged to 
uncover said longitudinal guide-slot adjacent the 
end of its rearward excursion to release the pre 
determined quantity of gas in said chamber, and 
a spring supported-on said magazine constructed 
and arranged to be compressed during the rear 
ward movement of said piston and to return said 
piston to its forward position in said chamber 
following the release of gas from said chamber; 
and an action-slide connected at one end to said 
piston-lug and at its opposite end to the breech 
block, ' ' ' ' ' ' ' 

| 9. A gas-operated self-loadingfirearm, includ 
ing in combination: a receiver; a barrel secured 
to the forward end of said receiver; a breechblock 
mounted in said receiver and movable therein into and out of breech-closing position; a maga 
zine-supporting bracket secured to said barrel 
adjacent the rear end thereof and comprising a 
cylindrical sleeve; a tubular magazine slidably 
mounted in said cylindrical sleeve of said sup 
porting-bracket, said magazine having a collar 
secured thereon adapted to abut the forward end 
of said cylindrical sleeve to restrict the rearward 
movement of said magazine therein; a support 
ing-bracket secured to said barrel adjacent the 
forward end thereof, the second supporting 
bracket comprising a cylindrieal bushing having 
a gas-port communicating with the bore of said 
barrel; a gas-cylinder supported at its forward 
end in said cylinder bushing and at its rear end 
in the forward end of said tubular magazine, said gas-cylinder haying a longitudinal guide-slot in 
one wall thereof and comprising a piston-cham 
ber having an aperture at its forward end op 
posite the gas-port of said cylindrical bushing 
whereby gas within the bore of said barrel may 
be delivered into said piston-chamber, a hollow 
piston slidably mounted in said piston-chamber, 
said piston having a laterally-projecting lug at its 

5 rear end adapted to slidingly engage in the longi 
tudinal guide-slot of said cylinder, closure-means 
in the forward end of said piston-chamber com prising an apertured-cap, a gas-operated sleeve 
valve slidably mounted in the forward end of said 
piston-chamber, said sleeve-valve having a valve 
and an aperture in one wall of said sleeve-valve arranged normally substantially opposite the gas 
port of saidi piston-chamber whereby gas is ad 
mitted into said piston-chamber on discharge of 
said firearm, said sleeve-valve being arranged to 
be moved forwardly automatically by the gas 
pressure in said chamber and close said gas-port 
following the discharge of said firearm so as to 
cut off further admission of gas into said cham 
ber from said barrel whereby a predetermined 
quantity only of gas is confined within the piston 
chamber, said confined gas being adapted to ex 
pand within the hollow piston to move the latter 

75 rearwardly in said piston-chamber and open said 
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breech, said rearwardly-moving hollow piston 
being arranged subsequently to uncover the rear 
end of said longitudinal guide-slot in said gas 
cylinder thereby to exhaust the gas from said 
chamber, and resilient-means to return said 
sleeve-valve to its original port-opening position 
following the exhaustion of gas from said cham 
ber; resilient-means supported on said tubular 
magazine constructed and arranged to be com 
pressed by the rearwardly-moving piston and to 
move said piston forwardly following the ex 
haustion of gas from said chamber to close Said 
breech; and an action-slide connected at one end 
to said piston-lug and at its opposite end to said 
breechbl'Ock. 

10. A gas-operated self-loading firearm, in 
cluding in combination: a receiver; a barrel Se 
cured to the forward end of Said receiver; a 
breechblock mounted in said receiver and mov 
able therein into and out of breech-closing posi 
tion; gas-operated means supported by said bar 
rel for actuating said breechblock, Said, gas 
operated means comprising a gas-cylinder having 
a piston-chamber communicating with the bore 
of said barrel, a piston slidably mounted in said 
piston-chamber, means in said chamber arranged 
initially to admit a predetermined quantity only 
of gas into said piston-chamber on discharge of 
said firearm and subsequently to cut off the con 
munication between the bore of said barrel and 
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said chamber following the discharge of said fire 
arm so as to confine said predetermined quantity 
of gas in said chamber, said predetermined quan 
tity of gas being adapted thereafter to expand 
and move Said piston rearwardly in said cham 
ber; resilient-means arranged to actuate said 
gas-admitting means following the rearward 
movement of said piston in said chamber to re 
establish communication of said piston-chamber 
With the bore of said barrel; an action-slide con 
necting said piston to said breechblock to move 
Said breechblock out of breech-closing position; 
and resilient-means cooperatively associated with 
said piston to return said piston to its forward 
position in said chamber and thereby to move 
Said breechblock forwardly into breech-closing position. 
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