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(s7) ABSTR{CT

A gas operated semi-automatic rifle is disclosed having a
fonvardly moving gas piston located under the discharge end
of a barrel. The gas piston is comrected to a iocking rnecha-
nism. ' l 'he locking mechanism is engaged wi th a breechblock.
As the -9as piston mo\/cs a short distancc forward altcr a round
has been fired liom the rifle, the locking meclunism moves
rearw'ard and disengages from the breechblock. The breecir-
block is biased rearward by being disengaged from the lock-
ing mechanism. The breechblock strips a new cartridge fiom
a magazine, and reloads the rifle.
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FIG.48

FIG 4A

FIG. 4C
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I
GAS OPER,\TED SEMI-AUTOMATIC RIFLE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
-A.pplicatron 601121.679. fi led Sep. 30. 2005.

BACKGROLIND OF INVENTION

The present invention relates to a gas operated semi-auto-
r:ratic rifle having a fbru,ardly moving gas piston which
allows a breecliblock of the rif le to not pass totally beyond a
cartridge magazine to load a new cartridge.

Currently most semi-automatic rifles are gas operated,
u'ith cxpanding gases in the rifle barrcl dcvcloped by thc firing
of a cartridge car.rsing a gas pistor"rpiston rod combination to
rnove rearward. The piston rod moves rearward and is con-
nected to a bolt assembly for extraction of a cartridge. and the
loading o1'another cartridge fiom the rifle's magazine. The
bolt asscmbly mnst clear the magazinc cntirely bcfore a ncw
cartridge is placed in the charnber for firing.

For example,  U.S.  Pat .  No.  5,123,329 disc loses a t r igger
mechanism that when activated causes an inner movable bar-
rel to nrove tou'ards the breech block. A piston attached to the
muzzlc providcs momcntum to foruardly move thc barrel
past the cartridge f'eeding mechanism. When moving back-
u'ardly the iruter barrel picks up a new cartridge to force
against the firing pin of the breech block. U.S. Pat. Nos.
5 .351 ,5913  and  5 .520 .019  revea l  the  M l6  gas  p i s ton  assem-
blics variation rvhcrcin thc piston movcs rearward in rclation
to the bolt assembly. 

'fhese 
semi-autornatic rifles are based

lupon the piston nlovirlg rearward and activating the breech-
block wi th a tunr ing locking head.

It is an object o1'the present invention to provide a gas
operated senri-automatic rifle having a gas piston under the
discharge end of the barrel n'hich ultimately moves the
breechblock. Such a design allows the gas piston to be con-
nected to a locking mechanisrn rvhich in tum provides the
rmnvard intpetus fbrthe breechblock in reloading a cartridge
lrom the rifle rnagazine.

It is a further object ofthe invention to provide a breech-
block which moves fore and aft, u'ithout a turning head, to
load a new cartndge after discharge.

It is a l'eaflrre of the invention that the gas piston. locking
mechanisrn and breechblock combination move in svnchrony
using feu'er moving parts and providing greater stability in
operation of the rif le.

It is an advantage of the present invention that a gas oper-
ated semi-autornatic rifle is provided whichis lightu,eight and
shorter in length. thus leading to ease of use and greater
accLlracy.

STJM M/\RY OF' I 'H F,  INVF]N' I - ION

The general purpose of the present invention, which will be
descnbed subsequently in greater detail, is to provide a new
and inrproved semi-automatic ri l le n'ith less movement o1
heavicr parts.

Tb anain this, the present invention comprises, in cornbi-
nation, a nfle witha gas piston locatedunderits barrel. During
operation, when the piston receives the expanding gases tiom
a fired canridge. the piston movcs a short distancc forward.
The gas piston is connected to a locking mechanism via a
piston rod. The pistc-rn rod is not comected to a breechblock,
as is present in many current models of gas operated semi-
aulomatic rifles. When the gas piston and the piston rod move
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forw'ard, the gas piston and piston rod disengage the locking
mechanism from the breechblock.

The breechblock is located at the entry end of the rifle
barrel. The barrel is positioned in a lorver corps, and the

s breechblock is engaged to the barrel by the locking rnecha-
nism. W1.en the locking mechanism disengages from the
breechblock. the breechblock mr-rves rearward and loads a
new cartridge fion a rifle magazine. The magazine is located
rcarward of thc brccchblock and triggcr mcchanism.

10 Most semi-automatic rifles currently in sen,ice are based
on gas-propelled piston moving reanvard and activating a
brerchblock with a turning locking head. This requires a
numbcr of hcav-v pafis moving togcthcr. Ar advantagc of thc
prcsent invention is that the gas piston orily moves a short

ts distance forward and the breechblock lnoves reanvard w'hen
loading a cartridge u'ithout ftrrning in relation to its longitu-
dinal axis.

BRIEF DE,SCRIPTION OF THE DRAWINGS
20

The invention will be bettcr undcrstood and objccts othcr
than those set forth above will become apparent u,hen con-
sideration is given to the follon,ing detailed description
thereof. Such description rnakes reference to the annexed

25 drawings wl terein:
FIG. 1a is a cross sectional sidc vicw of the rcar arca ofthc

present invention.
FIG. 1b is a cross sectional side view ofthe front area of the

present invention.
30 F'lCi. 2 is an exploded side vierv of some conlponents ol'the

prcsent invention.
FIGS. 3a.3b.3c and 3d are, respectively, a side view. top

viel, rear vierv and liont view of the breechblock of the
present invention.

3s FIGS. 4a. 4b and 4c are. respectively. a side vieu'. l iont
vierv and top vieu' of the locking mechanism of the present
invention.

FIGS. 5a and 5b are, respectively, a side vierv and top view
of the initial loading mechanism of tlie present invention.

40 FIG. 6 is a cross sectional view of the gas piston and
chamber of FIG. 16 taken at l ine 6-6 of FIG. 1b.

FIG. 7 is a cross sectional view of the gas piston atid
chamber of FIG. 1& taken at l ine 7-7 of FIG. f b.

FIG. 8 is a cross sectional vierv of the breechblock of FIG.
4s 3b taken at l ine 8-8 of FIG. 3b.

FIG. 9 is a cross sectional top view of the present invention
of the breechblock. the locking mechanism and the loading
mechanisrn. rvhen the barrel is removed.

50 DETAILED DE,SCRIPTION OF THE IN\,'ENT]ON

FIG. 2 illustrates the main housing components of the
invention 10 having an upper corps 12 and a iower corps 11.
The relativc positioning of a barrcl 17. a brcechblock 15 and

-s5 a barrel compensator 24 are also il lustrated in FIG. 2.
Now with referense to FIGS. lu, lb and 2, the lower corps

11 has a bottom surfhce. side walls and a liont and rear
section. along with a top perilneter channel 55. A caviiy- is
defined by the side walls. A locking mechanisrn 36, a gas

oo piston 28 and piston rod 30 are contained ivithin the cavity of
the iower corps I I . Near the rear section of the lower corps 1 1,
a magazine 39 with rifle carfridges is located and is securedto
the lo*'er corps 11 r,ia a magazine kctch 38. Thc barrcl 17 is
securely mounted within the inner channel of the lower corps

6s 11. Preferably the chamrel is lined with sheet metal to
increase the strength of connection with the barrel 17. The
lining of the channel is lirrther constmcted as channels tcr



3
direct the movement of the breechblock 15. The top perimeter
edge 55 allows the lower corps 11 to mate rvith the upper
corps 12. Space for the magazine 39 is also provided. and the
lower corps 11 has lining comprised of sheet metal 60 to
increase its strength and to receive the barrel 17.

' lhe 
upper corps l2 has a krp surlace, side w,alls and a liont

and rear section. along with a bottom perimeterridge 56. The
bottom perimeter ridge 56 slides into the tclp perimeter chan-
nel 55 of the lo*,er corps 11 to mate the upper corps l2 with
the lower corps 1L. As il lustrated in FIG. 6, a chamber 21 is
integlallv fomred in the upper corps 12 for the gas piston 28
near the liont end of the upper corps 12. Longitudinal chan-
nels 59 can be provided on the rvalls of the gas piston chamber
21. When in tire back position the piston 28 covers the ciran-
ncls 59. Aftcr its nrovcnrcnt fbrward. thc piston 28 passcs in
liont of the charurels 59 and relieves excessive amount of
gases. Thc upper corps 12 contains a vibration-absorbing pad
19, which after assembly stays on top of the barrel 17 and
presses the b arrel lT dorvn. At the distal end of the upper corps
12 a nretal rtng22 is contained, and the ing22 surronnds the
fnlnl end of the barrel 17 and makes contact wtth the barrel
compensator 24. Thc /rng22 also contains a srnall fixing pin
25. which keeps the compensator 24 in position after the
corrrpensator 24 is tightened.

The barrel 17. having a rifled bore 18 extending forwardly
alons a longitudinal axis toward a discharge end, a cartridge
chambcr 16, and having a breech 58 intcgraliy formcd with
the bore 18. the barrel L7 has hil ls 31 to provide stability in
tire lower corps I I and a generally circular shaped ketch 5T
(illustrated in FIG. 2) where an eccentric pin frorn the lower
corps l1 fixes its position. The lower surlhce of'the breech 53
is shaped sloping to direct the cartridge, rvhen pushed by the
breechblock 15. At its discharge end the barrel 17 is out-
u'ardly tlreaded to mate with the compensator 24.

In typical operation, the rif le as il lr-rstrated in FI(iS. 1a and
lb has a live round loaded in a cartridge chamber 16. The rif le
is fired ritilizing a trigger 33, grip 34, and a trigger rod 35
comected to a irarlu.. rer 37. The cartridge is ignited by a firing
pin 13. The gas piston 28 and the piston rod 30 are mounted in
the lower corps 1 l, with the gas piston 28 being located under
tire barel 17. Ihe gas piston 28 and piston rod 30 are flexibly
connected to the locking mechanism 36, and form a lever
system. Gases are produced by the explosion of a rifle car-
tridge and movement of the round dolvn the barrel 17. The
expanding gases front the cartridge explosion enter an open-
ing 20 in the barrel wall approximately 100 mm belbre its
discharge end, and enter an expansion chamber 29 fonned
reanvard of the gas piston 28. The expanding gases move the
gas piston 28 approximately l5 mm fonvard. The piston rod
30 pulls the locking mechanism 36 and rotates the locking
mcchanism 36 along its axis. The rotational movcment pulls
down the locking mechanisn 36, and the breechblock 15 is
released.

As il lustrated in FIG. 6, the gas piston 28 is generally
square in cross-section, and its top surfhce is juxtaposed to
slidc along thc bottorn surface of thc barrcl 17 w'hcn in opcra-
tion. The gas piston 28 is surrounded on three of its sides by
the upper corps 12.

As flrrther illustrated in FIGS. 6 and 7, the distal end of the
gas piston 28 is integraliy lbrmed as a bar 26, u'ith a spring 27
surrounding the bar 26. Tltc bar 26 is mounted within the
lower corps 11. and the spring 27 fixes the movement of the
gas piston 28. rednces its speed and returns the gas piston 28
tt-r its back position. The expanding gases frorn the cartridge
explosion entering the expansion chamber 29 delay the move-
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rnent of the gas piston 28 so that the breechblock 15 opens at
the first end of the barrel 17 only after the pressllre in the bclre
18 is reduced.

A detailed illustration of the locking rnechanism 36 is
s shown in |IGS. 4a,4b and 4c. The locking mechanisrn 36 is

mounted in the lower corps 11 of the rifle. Tu'o locking fingers
42 and an operating lever 40 are integrally formed as part of
the locking mechanism 36. An arm 41, mounte<lin cylinders
43 (il lustratcd in FIG. 1a) built into thc side walls of thc lowcr

t0 corps 11, allows the locking mechanism 36 to rotate along its
axis. As shorvn in FIG. la. a spring 44 keeps the locking
mechanisrn 36 rn an upper position. The right locking finger
42has an appcndage 45 with a sloping snrfacc which contacts
with a loading handle 48 for initial loading. The piston rod 30

1s passes between the locking fingers 42 and thror.rgJr the oper-
ating lever 40 of the locking rnechanism 36.

'l 'he 
loading mechanism 64 is krcated in the right wall olthe

lowcr colps 11, and il lustratcd in FIGS. 5a,5b and 9. It is
comprised of a rod 46 rvith a spring 47 andthe loading handle

20 48. When pulled back manually by a user of the rifle the
handle 48 makes contact rvith the appendage 45 of the right
locking finger 42 of the locking mechanisnt 36, and pushes
the riglit locking finger 42 downwardly. Tire breechblock 15
is released and is pushed back manlnlly with the handle 48.

zs Mor,'ing rearward the breechblock 15 engages and rotares the
hanuner 37, which is then set in a cocked posrtion. At the iinal
rearward the spring 47 is cornpressed- When the loading
handle 48 rs released the spring 47 returns ro its fbnner
position. The breechblock 15 is now disengaged, and recoil

lo springs 50 bias the breechblock 15 forward. The breechblock
15 strips a new top cartridge from the magazine 39 and
positions the neu, cartridge within the cartriclge chamber 16
formcd in the barrci 17, loading thc rifle. fhc loading mccha-
nisn 64 remains immovable during firing.

3,s Details of the breechblock 15 are il lustrated in FIGS. 3 a-d
and FIG. 8. The breecliblock 15 has a fust and second end. and
surronnds the entry enci of the barrel 17. The breecliblock 15
is couplcd u,iththc hammcr37. When inthc liont position thc
breechblock L5 is juxtaposed beliind the barrel 17. At its final

qo rearward position, after striping a cartridge liom the rnaga-
zine39, the breechblock 15 will pass approximately only 20
mm behind the rnagazine 39. 

' l 'he 
total length of the ri l le is

thus rednced.
Recoil rods 49, having first and second ends. extend liom

+s the first end of the breechblock 15. Recoil springs 50 are
positioned on the recoil rods 49. Tlie recoil rods 49 are
engaged kr fixing nngs 51 at the second end o1'1he recoil nrds
49. The second end of thc recoil rods 49 and thc fixing rings
51 are shaped conically which allows the rods 49 and the

so fixing rings 51 to engage. The sliding rings 52, having an
opening with a diameter greater than the diarneter of the recoil
rods 49. are mounted in an immobile position in the lower
corps I l. The recoil rods 49 areextended through the opening
of the sliding rings 52.The breechblock 15. when disengaged

55 from the locking mechanism 36, can rrrove rearward along a
longitudinal axis. The breechblock L5, recoil rods 49 and
fixing rings 51 move as an inteppal unit longitudinally. The
recoil springs 50 bias the movement of the breechblock 15
during reloading. The breechblock 15. and gas piston 28 and

oo piston rod 30, move tbre and aft. and in opposite directions.
As il lustrated in FIG. 8, the breechblock 15 has a firing pin

13. An extractor 53. extractor spring 62, an ejector 54 and
ejcctor spring 61, act in combination to rcmovc spent car-
tridges. A breechblock plug 63 is mounred in position in the

os breechblock 15, and the extractor 53 and tire ejector 54 are
positioned therein. The breechblock plug 63 keeps the extrac-
tor 53 and ejector 54 in position and limits the movement ol'
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the hring pin 13. A fixing pin 14 (shown in FIG. lA)keeps the
breechbiock plug 63 in position. The extractor 53 and the
ejector 54 are interchangeable fbr use by lelt or right handed
shooters bv changing the positions of the extractor 53 and the
ejector 54. and by rotating the breechblock plug 63. -s

-fhe 
extractor 53 has a first end and a second end. with a

hooked shaped portion depending from the first end of the
extractor 53. Atier firing of a round. and as the breechblock 15
movcs rearward, thc hooked shaped portion of thc extractor
53 removes the spent cartridge from the cartridge chamber tci
16. The ejector 54 propels the spent cartridge form the rifle
10. and allows the breechblock to reload another round.

Thc' barrcl compensator 24. rn addition to rcducing recoil,
conrpletes the rifle assembly. The barrel compensator 24 is
inwardly treaded to mate r.vith the discharge end of the barrel rs
17. When in its fixed position. the compensator 24 rnoves the
barrel 17 firrward. Since thebarrel 17 is already fixed in the
lowcr corps 11 thc tightcning of thc compensator 24 pushcs
the r.rpper corps 12 reanvard. As a result the front end of the
barrel 17 is secured againstvibrations. The fixingpin 25 ofthe zo
upper corps 12 keeps the compensator 24 on final position. A
chamber 23 is integrally l irrmed at the beginning of lhe com-
pensator 24 to collect burning gases liom the projectile explo-
s1011.

TLr assernble the rifle. fust insert the rear end of the barrel 17 zs
into the breechblock 15 and place both the barrel 17 and
breechblock l5 inkr  the lorver corps 11.  

' lhe 
posi t ion of  the

barrel 17 is fixed rvith an eccentric pin 32. Rear rings 52 ol'the
recoil springs 50 are secured. The upper corps 12 is slide ful1y
reanvard. and the barrel compensator 24 is mounted to the :o
barrel 17 to bias the upper corps 12 rearward. The barrel
compensator 24 is l lxecl into position with the pin 25.

With rcspcct to the above description thcn. it is to bc
ranhzed that the optimum dimensional relationships for the
parts of the invention, to include variations in size. materials, :s
shape. lbmr, function, and marur.erofoperation, assernbiy and
use. are deemed readily apparent and obvious to one skil led in
thc art. and all equivalent relationships to thosc illustrated in
the drawings and described in the specilication are intended to
be encompassed by the present invention. 40

Therefore, the foregoing is considered as illustrative only
ol the principles of the invention. I,urther. since numerous
modifications and changes will readily occur to thosc skillcd
in the art. if is not desired to limit the invention to the exact
cclnstruction and operation shown and described, and accord- +,s
rngl1,. all suitable modifications and equivalents may be
resorted to. lall ing withjn the scope of the inveutittn.

i  c la im:
1. ̂ { gas operated semi-autornatic rifle comprising the com-

bination of: , io
a lower corps having a bottom surface, side walls, first end,

second end and a top perirneter channel, having an open
cavity defined by the side walls, having an expansion
chamber defined within the cavity positioned near the
second end, and having a cartridge magazine adapted to ss
fit near the first end:

an upper corps having a top surface, side tvalls, first end,
second end and a bottom perimeter ridge which is slid-
ably mated rvith the top perimeter channel of the lorver
corps; 6t)

a barrel. having a first end and a discharge end, m.ounted
rvithinthe lou'ercorps andhaving a rifled bore extending
forwardly toward thc discharge end, the barrcl further
comprising a cartridge chamber and a breech integrally
lbrmed with the bore therein, and the barrel having a gas 65
port opening passing from the bore into the expansion
charnber of the lower coms:

6
a breechblockrnonntednearthe first end ofthe lowercorps.

and having a first end. a second end and a firing pin. and
the breechblock being juxtaposed near the fust end o1'
the barrel:

a gas piston having a fust end and a second end. a piston rod
connected to the first end of the gas piston contained
*.itirin the cavity of the lower co{ps, the piston rod flex-
ibly connected to a locking mechanism mounted in the
lower corps, thc gas piston and the piston rod positioncd
forward of the expansion chamber of tlie lor,r'er corps.
and the locking mechanism being engaged with the
breechblockl

a trigger. a gdp and a trigger rod comcctcd to a hanuncr.
the hammer being positioned to be cocked by the breech-
block; and

as the cartridge chamber rece.ives a rifle cartridge. the car-
tridge is ignited by the firing pin ol the breechblock by
pulling the trigger cngaging the hammcr with thc
breechblock. whereby expanding gases entering the
expansion chamber act upon the gas piston to rotate the
locking mechanism, disengaging the breechblock. and
allowing the breechblock tu rekrad another cartridge.

2. The rifle o1'claim 1, ftrrther comprising:
a bar integrally tbrmed at the second end of tlie gas piston:
a spring fixedly mounting the bar withrn a chamber lbmred

in the upper corps to allow bias movement of the eas
piston by the spr ing.

3. The rif le ol'claim 1. whereby the locking rnechanism
further comprises a first and a second locking finger. the
second locking finger having an appendage with a sloping
srrface, and the locking mechanism being rotatably mounted
in cylinders disposecl in the lorver corps.

4. The riflc of claim 3, ftirther comprising:
a loading rnechanism located in the lower corps having a

spring positioned on a rod. the rod har,'ing a first end and
a second end:

a loading handle extending from the first end of'the rod. the
loading handlc contacting thc appcndage ol thc sccond
locking finger of the locking mechanism to allow dou'n-
ward movement of the second locking finger npon the
rearward movement of the loading handle; and

rvhereby the breechblock is disengaged lrom the locking
mcchanism upon the dorvnward movemcnt of thc- scc-
ond locking finger allowing the breechblock to load a
cartridge from the magazine.

5. The rifle of clairn L. fufiher comprising:
a pairofrecoi l  rods,  having l l rs t  and second ends.  extend-

ing from thc first cnd of thc brccchblock:
a pair of recoil springs srurounding the recoil rods;
a pairof fixing rings engaged to the second end ofthe recoil

rodsl and
a pair of sliding rings each having an opening therethroup{r

and being securely located in the lower co{ps, whereby
the recoil rods are projected through the openings ofthe
sliding rings.

6. A gas operated semi-automatic rif le comprising the com-
bination of:

a lower corps having a bottom surface, side walls. first end,
second end and a top perimeter channel. having an open
cavity defined by the side walls. having ar expansion
chamber defined within the cavit-v positioned near the
second end, and luving a cartridge magazine adapted to
fit near thc fust end:

an upper corps having a top surface. side u'alls. fint end,
second end and a bottom perirueter ridge which is slid-
ably mated with the top perirneter chamel of the lower
corps;
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a barrel, having a first end and an outwardly threaded
discharge end. mounted rvithin the lower corps and hav-
ing a rifled bore extending fbrwardly toward the dis-
charge end, the barrel further comprising a cartridge
chamber and a breech integrally formed n'ith the bore )

thcrcin, and thc barrcl having a gas port opening passing
liorn the bore into the exnansit'ln chamber of the lorver
corps;

a breechblockmountednearthe first end ofthe lowercorps, lr-r
and having a first end, a sccond cnd and a firing pin, and
the breechblock being juxtaposed near the fint end o1
the barrel;

a gas pistonhavinga fust  endanda secondend, a p isto-nrod, .
comcctcd to thc first cnd of the gas piston cr'rntaincd
rvithin the cavit),of the klwer corps. the pistun rod flex-
ibly connected to a locking mechanism mounted in the
lower corps. the gas piston and the piston rod positioned
forward of the expansion chamber of the lower corps, :o
and the locking mechanism being engaged with the
breechblock:

a barrel crxrpensator having a fimt end and a second end,
the flrst end being inu'ardly threaded, the first end of the ^ -
barrel compensator being mated with the discharge end t-'

ofthe barrell

8
a trigger. a grip and a trigger rod corulected to a hammer:

the hammer being positioned to be cocked by the breech-
block; and

as the cartridge charnber receives a rifle cartridge, the car-
tridge is ignited by the firing pin of the breechblock by
pulling the trigger engaging the hammer with the
breechblock. whereby expanding gases entering the
expansion chamber act upon the gas piston to rotate the
locking mcchanism, disengaging thc brecchblock. and
allowing the breechblock to reload another cartridge.

7.The rif le of claim 6, further comprising:
a bar integrally forrned at the second end of the gas piston.
a spring fixedly mounting the bar within a chamber fonncd

in the upper corps to allow bias movenellt of thc gas
piston by the spring.

8. The rifle of clairn 6. flrrther comprising:
a pair olrecoil rods. having llrst and second ends. extend-

ing from thc first cnd of thc brcechblock;
a pair of recoil springs srrrounding the recoil rods;
a pair offixing rings engaged to the second end ofthe recoil

rods; and
a pair of sliding rings each having an opening therethrough

and being secrrely located in the lower corps. w'hereby
the recoil rods are projected through the openings ofthe
sliding rings' 
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