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GAS CARTRIDGE 

The present invention relates to pressurised gas cartridges of 
the t)'t>fll whi.c.h may be used in place of conventional pyrotechnic. 
cartridges to fire bullets or other projectiles. 

Pressurised gas cartridges are known, one example being that 
discloaad in European PatAnt spAcification EP•A·499 332, to 
which reference should be made. A disadvantage of the known 
types of gas cartridges is that they are incapable of 
gene•ating suffi~ient rearward force to actuate re~oil-operated 
autamati~ and.semi-automatic weapons. Sueh ~eapons depend 

upon the breech block beins moved rearwardly under force 
«pplied to i~ upon firing of a ~o?nd of ammunition in order to 

set in train the reloading and recocking cycle. 

To overcome this problem it is proposed herein that a gas 
cart~idge should have n pert whieh is displa~cd rcarwardly on 

firing so as to apply the neeessary f or~e to the breech blo~k. 
In a preferred embodiment, the gas used.to eje~t the p~Qjeetile 

from the cartridge disclosed in the above mentioued 
specification is admitted to an expansion ~hamber prior to 

being used to eject the projectile, where it acts on the 
rearwardly movable part, 

Prefe~auly the cart~idge case is of teles~opic construction anu 
has a a sleeve which is slidably mounted on a body housing the 
gas chambers and operating parts. The sleeve may have a 
forward end wall which overlies the forward end wall of the 
body, and the expansion chamber 1s defined between ~he two end 
walls. The pressure of gas in the expansion chamber acts on 
the end wall of the body and drives the body rearwards in the 
manner of a piston. The sleeve is held in place by engageme.nt 
w1~h the wall ct. the chamber of the weapon. The ias is 
subsequently discharged from the expansion chamber and used to 
eject ~he bullet or o~her projectile. The moment at which tha 

This Sheet Has Been Replaced 

I 111~~ ~Ill\ Ill\ II Ill\ 
fTms SHEET----~.·-· . . 
I p•·· • 1-IAS Bt~r-·11.r 
. ···~-- . -. •:Pr Ar ..... ·· ···"'I I 
·. . ~- .. -: ..... ~------~~~---·····-· j 



C RECEIVED 82/28 22:18 1996 AT 533869~ PAGE 5 (PRINTED PAGE S> l 
20-FEB-1996 14: 10 FRC11 BROOKES & MffiTI N TUNll.ELLS TO 

·;, 

.. 

00655330694 P.05 

2 

gas is discharged from the expansion chamber is preferably 
determined by the sleeve and body entering predetermined 
relative positions. 'to this end, the body may have an axially 
extendine spigot which normally projects into and obturates an 
aperture in the end wall of the sleeve. The relative mo~ement 
betwaen the sleeve and body leads to tha spigot being 
progessively withdrawn from the aperture until, in said 
pl:adatermined rel.Rti.va posit.ions, the spiiot is witb.di:awn from 
the aperture and the gas from the expansion chamber exhaus.ts 
through it. Although thR bullet or other projectile may be 

held in plaee to the rim of the sleev~ in a conventional way, 
it may altarnatively be fittAd to the spigot from which it is 
released at the instant the pressurised gas is applied to the 
p~ojoetila- Other arrangmn@nts for cauRing a part of a 
cartridge to be displaced rear11ardly may be used in place of 
thnt dcccribed above. 

In the dra.wingss 

Figure 1 ia a longitudinal section through a pressu~isad gaa 
cartridge in its charged state prior to firing, 

Figur• 2 shows the parts in their ~elativ~ positions shortly 
after firing, 

Flgu.re. 3 shows t.be parts in their relative positions at the end 
of the firing sequence. 

The pref erred embodiment of the invention will be described in 
the context of the cartJ:ldge di~clused . .Lu tbu abuve .. weiat.ioned 

specification to which referenee should be made for a full 
understand1ng of the operating mechanism and its manner of 
operation. 

Referring to Figure 1, the cartridge proposed herein has a 
~wo-parc ease formed from.a body 10 and a sleeve 14 snounted 
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telescopically on the body. The sleeve has a radially inwardly 
extendina wall 16 at its for~ard end which bounds an aperture 
53. Because the cylindrical portion of the sleeve is not under 
any gas pressure it may have a relative.ly thin wall. The body 
is provided at its forward end with an external annular 
shoulder 54 arranged to cooperate with an internal shoulder 54

1 

at the rearward end of the sleeve in order to limit relative 
movement of ~be two parts. An OMrine 55 seals the body to the 
sleeve at their forward ends. 

The body has a radially inwardly extending wall 33 at its 
forward end whic.h in the chargad state is in close c.ont.Ftct w-i.th 
the and wall of the sleeve.. An axial spigot 51 projects from 
the wall 33 and is a sliding fit in the aperture 53. A cavity 
in the inner side of the wall 33 has a cylindrical portion 
which serves as a seae for the bead 36 of a piston valve having 
a stem 13. The end wall of the cavity is conical in s~ape and 
formed with ports 34 opening in~o an annular V-seetioned groove 
in the outer surface of the end wall 33. The groove 60 forms a 
pArt of an cxp4nBion cha.mber to be deso~ibed later. The valve 
head 36 is formed with a pair of collars 31, 32 defining a 
groove which.receives an 0-ring sealing the valve head against 
the cavity. 

An insert 11 is screwed into the rearward end of the body and 
is 5~led relative to the body by an 0-ring 15. ?be in$e~t has 
a cylindrical extens~on which defines a bore 20 whieh guides a 
skii:t portion 57 at. the rearward end of the stem 13. A priina:i:y 
gas chamber 21 surrounding the piston valve contains a gas, 
conveniently air, under a pressure whieh is preferably at least .., 
50 bar (5x10 Pa) and more preferably substantially 200 bar 
(2x10 7 Pa). 
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In the charged state of the cartridge as shown in Figure 1, the 
body and sleeve are in th•i: elosed positions with the two end 
walls juxtaposed. 

Upon the cartridge being fired, the piston valve is moved 
rearwardly, initially into the position shown in Figure 2. 
The valve head 36 is therefore withdrawn from the cavity 35 and 
frees the ports 34. Gas from the primary.chamber escapes into 
the groove 60 and· causes the body to begin its rearward 
movement relative to the sl~eve. This movmnent bagins the 
enlargement of an expansion chamber 61 which continues to 
enlarge as rearward movement of the body continues. Gas is 
preventad from escaping between the body and sleeve by the 0-
rine 55. During this movement the spigot slides back through 
the aperture 53 until eventually it is withdrawn completely 
tnerefrom into the position shown in Figu~e 3. Th& air from 
the expansion chamber now escapas through the aperture 53 and 
ejects any projectile carried by the cartridge. The proj~et\le 
may be held in place by a lip on the rim of the wall 16, or may 
be provided with a socket which receivog th~ gpigot 51. 

In the charged state of the ca.rtridge. ·as shown in Figure 1, the 
body and sle~ve are in their closed positions with the two end 
walls juxtaposed. 

The operating mechanism for the cartridge is substantially as 
deo~ribed in the cbovc-montionod spe~ifieation and ~ill 
therefo~e be described only briefly. 

The rearward movement of the piston valve is initiated by 
displcccment of a relief valve ~hioh comprises a spool member 
supported within the skirt 57 of the piston valve. The spool 
membe~ haa a Gentral body portion 12 and forward and rearward 
snoulders 42, 43 defining g~ooves for receiving a-rings 40, 41. 
A atem po~tion extends rearwardly from the ehoulder 43 anu is 
loeated within a relief passage 23. Frusto-conioal valve seats 
44 in the relief passage 2.3 are c.on'-a:e.t.ed b).t a cowp_lemeutary ·· 
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portion of the rearward shoulder and by the rearward 0-ring. 
The forwArd o-ring 40 ia sealed agRinRt the bore within the 
skirt 57. A compression spring 50 applies a relatively weak 
pressure to the spool member. Two chambers.RT.'& thereby formed, 
namely a secondary chamber 22 located between the end of the 
ekirt 57 and the secl ring 41 and ~bird chamber 47 locatod 
within the skirt 57 f o~wardly of the shoulder 42. The chamber 
22 is ia ~ommuniGation with the primary chamba~ 21 th~ough a 
bleed passaga existing between the skirt and the bore 20, so 
~hat in the eharged state the p~essu~~s within the chambers 21 
and 22 are equalised. A duct 46 extends through the spool 
mem~er to connect the chamber 47 to a vent in the peripheral 
surface of the stem portion, wher.eby the ~hamber 47 is at 
atmusphtsrlc pressure. 

Upon the stem portion 45 bftl11g struck by a firi.ng pin moving iu 
the direction of the arrow "A", the spool member is propelled 
into the skirt, so lifting the rearward ~boulder 43 and O•riog 
41 from their seats. Gas in the chamber 22 vents to atmosphere 
through the relief passage. Although some gas flows through 
the bleed passage 24 from chamber 21, this flow is negligible 
and does not· prevent the pressure in the chamber 22 fall1ng 
sharply. The gas in chamber 21 applies p~essure to the forward 
surf ace of tne skirt 57 which greatly overcomes that applied by 
gas in ctiamber 22 to the rearward rim of the skirt, and the 
piston valve tends to move rearwards, as discussed above. 
Because chamber 47 is at atmospheric pressure and able to vent 
through duct 4b, the spool member is drawn into the skirt, 
thereby allowing the piston valve to move towards the position 
shown in Figure 3. 

By varying the length of the spigot 51 or the length of the 
body of the cartridge or the ratio of the former to th~ latter, 
the time at which gas is released and the projec.tile disc.barged 
may be adjusted relative to the rearward motion of the body. 
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A cartridae in a~cordance with the invantion has the advantage 
over pyrotechnic cartrid1es that it is reusable. It is 
therefore vary suitable for use as t~aining ammunition, 
particularly for semi-automatic pistols and other recoil­
operatad weapons. The cartridge may also be particularly 
suitable for use in paint-ball guns, because the ball·may be 
adapted easily to fit on the spigot 51. Although the cartridge 
has h~en described as being used to eject a projectile, it will 
be appreciated tl?-at it may be used as a "blank" without a 
projectile but will still be capable of applying forca to tha 
breech block. 

Modifications may be made-to the eartridge describad herein 
vithin the acopa of the invantion. In pa~tieular, othar types 
of valve arrangements may be employed to admit gas to the 
expansion chamber in response to the cartridge being struck by 
the firing pin, and other valve arrangements may be used to 
discharge gas from the expansion ~hamber and the desired 
instant. 
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CLAIMS 
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1. A cartridge in which a ehl!tmber cont111i.ni.na g1u1 under 

pressure is vented to apply force to ejeet a projectile, 
wherein the gaa being ~ented is employed to displace a part of 

the cartridge to the rear, whexeby force is applied to a breech 
blo~k of a woapon Ln which tbQ cartridge ig uoed. 

2. A Gartridge having a ~ase .~omprising a body housed 
telescopi~ally within a sleeve, the.body enclosing a main 
chamber for containing gas under pressure, a valve mechanism 

for venting gas from the forward end of the case, and means for 
utilisi~g the prcsourc of the gao p~ior t~ •cnting from the 
case to cause the body to move rearwardly relative to the 
sleeve. 

3. A cartridge as claimed in claim 2, wherein an expansion 
chamber is disposed between the forward ends of the body aud 
aleeve, a.ud a fi.rst. valve is provided t.o vent gas fi-oPl the waiQ 
ehamber into the expansion chamber, and a second valve is 
p:c-uvlded L.u vtmt ga::. from t.he tcxpt1.1lsiuu chamber tbruugh the 
c.asing. 

4. A eartridge as claimed in claim 3, wherein the second valve 
comprises a spigot projecting from the forward end of the body 
and being slidably received in an aperture in a radial end wall 
of the sleeve. 

s. A eartr1dge comprising a gas chamber f-or containing gas 
under pressure, an expansion chamber of variable volume for 
~eceiving gas from the gas cnamber, a first valve arranged to 
open in response to the impact on the cartridge of a firing pin 
and allow gas ta flow from the gas chamber to the expa~sion 
chamber, and a second valve arranged to open in response to a 
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predetermined increase in the volume of tha expansion ehamber 
and allow gas·to vent from the axpanaion chamber. 

6. A eartridge as claimed in claim 5, wherein the expansion 
chamber is defined between the respective forward end walls of 
telescopically arranged sleeve and body parts of the cartridge. 

7. A gas cartridge having a case comprising a body surrounded 
telescopically by a sleeve, and means responsive to firing of 
the ·cartridge for causing the body to move rearwardly relative 
'to the sleeve. 

1111111111111111111:11111111111 ·· 
* C L M S * 

This Sheet lias B 

'"•illed 

THIS SHEET HAS BEEN 
REPLACED· 


