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1
GAS CARTRIDGE

The present invention relates to pressurised gas cartridges of
the type which may be used in place of conventional pyrotechnic
cartridges to fire bullets or other projectiles. '

Pressurised gas cartridges are known, one example being that
disclosed in European Patant specification 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
generating sufficient rearward force to actuate recoil-operated

- automatic and semi-automatic weapons. Such weapons depend

upon the breech block being moved rearwardly under force
applied to it upon firing of a round of ammunition in order to
set in train the reloading and recocking cycle,

To overcome this problem it is proposed herein that a gas
cartridge should have a part which is displaced rcarzwardly on
firing so as to apply the necessary force to the breech block.
In a preferred embodiment, the gas used to eject the projectile
from the cartridge disclosed in the above mentioned
specification is admitted to an expansion chamber prior to
being used to eject the projectile, where it acts on the

- rearwardly movable part.

Preferably the cartcidge case iIs of telescople construction amd

has a a sleeve vhich is slidably mounted on a body housing the

gas chambers and operating parts. The sleeve may have &
forward end wall which overlies the forward end wall of the
body, and the expansion chamber 1s defined between the two end
walls. The pressure of gas in the expansion chawber 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 engagement
with the wall of the chamber of the weapon. The gas is
subsequently discharged from the expansion chamber and used to
eject the bullet or other projectile. The moment at which the
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made. A di sadvant age of the known types of gas cartridges is that they are
i ncapabl’e of generating sufficient rearward force to actuate
recoi | -operated automatic and sem - aut ord@ti c weapons. Such weapons depend
upon the breech bl ock being noved rearwardly under force applied to it upon
firing of a rgasdisfdischargedofiron thecexpansisn chambafnis prefgnaddiyng and

recocking cyChgtermined by the sleeve and body entering predetermined
relative positions. To this end, the body may have an axially
extending spigot which normally projects into and obturates an
aperture in the end wall of the sleeve. The relative movement
hatwaen the sleeve and body leads to the spigot being
progessively withdravn from the aperture until, in said
predetermined relativae positions, the spigot is withdrawn from
the aperture and the gas from the expansion chamber exhausts
through it. Although the bullet or other projectile may be
held in place to the rim of the sleeve in a conventional way,
it may alternatively be fittad to the spigot from which it is
released at the instant the pressurised gas is applied to the
projectile. Other arrangements for causing a part of a
cartridge to be displaced rearwardly may be used in place of
that described above.

In the drawings:

Figure 1 ig a longitudinal section through a pressurised gas
cartridge in its charged state prior to firing,

Figure 2 shows the parts in their relative positions sh&rtly
after firing,

Filgure 3 shows the parts in their relative positions at the eand
of the firing sequence.

The preferred embodiment of the invention will be described in
the context of the cartridge disclosed in the above-weutloned
specification to which reference should be made for a full
understanding of the operating mechanism and its manner of
operation. ' '

Réferrjng to Figure 1, the cartridge proposed herein has a
two-part cese formed from & body 10 and a sleeve 14 mounted
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necessary force to the breech block. In a preferred enbodi nent, the gas
used to‘eject the projectile fromthe cartridge disclosed in the above
ment i oned specification is admtted to gn expansi on chanber prior to being
used to eject the projectile, where it acts on the rearwardly novabl e part.
Preferably t rteleacolpimuycm the boedyel Buwwpileeyenbasustradially Hawaxrdly

sl eeve whichg Q{&u”%nta%d 20 RoRobd s Wil chhBolRds R HiRim @

operating paj SS Because %1n2r1c21 portion of the sleeve is not under
any gas pressure it may have a relatively thin wall, The body
is provided at its forward end with an external annular
shoulder 54 arranged to cooperate with an internal shoulder 54
at the rearvard end of the sleeve in order to limit relative
mavement of the two parts. An O-ring 55 seals the body to the
sleeve at their forward ends.

The body has a radially inwardly extending wall 33 at its
forward end which in the charged state is in close contact with
the end 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 iunner side of the wall 33 has a cylindrical portion
which serves as a seat for the haad 36 of a piston valve having
a stem 13, The end wall of the cavity is conical in shape and
formed with ports 34 opening into an annular Vesactioned groove
in the outer surface of the end wall 33. The groove 60 forms a
part of an e¢xpansion chamber to be described later. The valve
head 36 is formed with a pair of collars 31, 32 defining a
groove vwhich receives an O-ring sealing the valve head against
the cavity.

An insert 11 is screwed into the rearward end of the body and
is sealed relative to the body by an O-ring 15. The insert has
a cylindrical extension which defines a bore 20 which guides a
skirt portion 57 aL the rearward eud of the stem 13. A primary
gas chamber 21 surrounding the piston valve contains a gas,
conveniently air, under a pressure which ls preferably at least
30 bar (5x10 Pa) and more preferably substantially 200 bar

(2x10” Pa). -
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Ln the éxpansi on chanber acts on the end wall of the body and drives the

body rearwards in the manner of a piston. The sleeve is hel.d in place by

engagenent with the wall of the chanbler of the weapon. The gas is

subsequent Iy di scharged. fromthe expansi on, chanbeyr and, usgd to gject the

bul l et or d®h&hepehaeged stateTpé ﬁbﬁﬁﬁﬁr%ﬁia&ﬁ &% Fﬁ@w“ in5¥%gure %! the
body and sleeve are in thair closed positions with the two end
walls juxtaposed.

ﬂpon 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 sleeve. This movement begins the
enlargement of an expansion chamber 61 which continues to
enlarge as rearward movement of the body continues. Gas is

~ prevented from escaping between the body and sleeve by the O-
ring 55, During this movement the spigot slides back through
the aperture 53 until eventually it is withdrawn completely
therefrom into the position shown in Figure 3. The air from
the expansion chamber now escapes through the aperture 53 and
ejects any projectile carried hy the cartridge. The projectiles
may be held in place by a lip on the rim of the wall 16, or may
be provided with a socket which receives the spigot 51.
In the charged state of the cartridge as showm in Figure 1, the
body and sleeve are in their closed pesitions with the two end
walls juxtaposed.

The operating mechanism for the cartridge is substantially as
described in the above-montioned specification and will
therefore be described only briefly.

The rearward movement of the piston valve is initiated by
displaccment of a relief valve which comprises a spool member
supported within the skirt 57 of the piston valve. The spool
member has a central body portion 12 aud forward and rearward
shouldezrs 42, 43 defining grooves for receiving O-rings 40, 41.
A stem portion extends rearwardly from the shoulder 43 and is
located within a relief passage 23. Frusto-conical valve seats
44 in the relief passage 23 are contacted by a complementary
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end, * t he body may have an axially extending spigot which normally projects
into and obturates an aperture in the end wall of the sleeve. The relative
noverent between the sl eeve and body | eads to the spigot being progessively
w thdrawn fromthe aperture until, in said predetermned rel ative

posi tions, thepsytiigai ofs thet hesrward rahvulder and by the rearward O-ring.
The forward O-ring 40 is sealed against the bore within the
skirt 57. A compression spring 50 applies & relatively weak
pressure to the spool member. Two chambers are thereby formed,
namely a secondary chamber 22 located between the end of the
skirt 57 and the seal ring 41 and third chamber 47 located
within the skirt 57 forwardly of the shoulder 42. The chamber
22 is in communication with the primary chambar 21 through a
bleed passage existing between the skirt and the bore 20, so
that in the charged state the pressures within the chambers 21
and 22 are equalised. A duct 46 extends through the spool
member to conmect the chamber 47 to a vent in the peripheral
surface of the stem portion, whereby the chamber 47 is at
atmospheric pressure,

Upon the stem portium 43 belng struck by a firing pin moving in
the direction of the arrow "A", the spool member is propelled
into the skirt, so lifting the rearward shoulder 43 and Oering
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 falling
sharply. The gas in chamber 21 applies pressure to the forward
surface of the skirt 57 which greatly overcomes that applied by
gas in chamber 22 to the rearward rim of the skirt, and the
piston vaive tends to move rearwards, as ﬂiscussed above.
Because chamber 47 is at atmospheric pressure and able to vent
through duct 46, the spool member is drawn into the skiret,
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 the latter, .
the time at which gas is released and the projectile discharged
may be adjusted relative to the rearward motion of the body.
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the sleeve in a conventlonal way, it may alternatively be fitted to the
Spigot'f?on1mhich it is released at the instant the pressurised gas is
applised to the projectile.- Qher arranggnents for causing a part of a

cartridge to be displaced rearwardly may be used in place of that described
above. In thé d¢eavrkdge in accordance with the invention has the advantage

over pyrotechnic cartridges that it is reusable. It is
therefore very suitable for use as training ammunition,
particularly for semi-automatic pistols and other recoil-
operated waapons. 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
hag heen described as being used to eject a projectile, it will
be appreciated that it may be used as a "blank™ without a
projectile but will still be capable of applying force to the
breech block.

Modifications may be made -to the cartridge described herein
within the scope of the invention. In particular, other types
of valve arrangements may be employed to admit gas to the
axpansion chamba: in response to the cartridge being struck by
the firing pin, and other valve arrangements may be used to
discharge gas from the expansion chamber and the desired
instant,
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1. A cartridge in which a chamber containing gas under
pressure is vented to apply force to eject a projectile,
wherein the gas being vented is employed to displace = part of
the cartridge to the rear, whereby force is applied to a breech
block of a weapon in which the cartridge ie uged.

2. A cartridge having a cage comprising & body housed
telescopically within a sleeve, the. body enclosing a main
chagber for containing gas under pressure, 8 valve mechanism
for venting gas from the forward end of the case, and means for
utiliaing the prossure of the gas prior to venting 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 i1s disposed between the forward ends of the body and
sleeve, aud a £icrst valve is provided to vent gas from the main
chamber into the expansion chamber, and a second valve is
provided Lu vent gas from the expansivn chamber through the
casing. '

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

of the sleeve,

5. A cartridge comprising a gas chamber for containing gas
under pressure, an expansion chamber of variable volume for
recelving gas from the gas chamber, 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 expansion
chamber, and a second valve arranged to open in response to a
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mechani sm'and its manner of operation. Referring to Figure 1, the

‘cartridge proposed herein has a two- par% case fornmed froma body 10 and a
sl eeve 14 nounted

pradeterminad increase in the volume of the expansion chamber
and allow gas to vent from the expansion chamber.

6. A cartridge 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.
T
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cylindrical portion of the sleeve is not under any gas pressure it may have
‘arelatively thin wall. The body is provided at its forward end with an
external annular shoul der 54 arranged tg cooperate with an internal

shoul der 54 at the rearward end of the sleeve in order to limt relative
movenent of the two parts. An OrinABHERMA s the body to the

A cartridge has a case comprising a body 10 housed
talescopically within & sleeve 14, The body encloses a main
chamber 21 which contains gas under pressure, and a valve
mechanism for venting gas from the chamber 21 into an
expansion chamber 61. The pressure of the gas in the

expansion chambar causes the body 10 to move rearwardly
relative to the sleeve 14 to apply a force to the breech block
of the weapon in which the cartridge is used, theraby to
initiate the reloading cycle. Gas is vented from the expansion
chamber to eject a projectile when a spigot 51 projecting from

the body is withdrawn from-an aperture 53 in the end wall of
the sleeve.
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"sleeve at their forward ends. The body has a radially inwardly e '
—Wa%l 33 at its forward end which in the charged state is iﬂ%k@é@ﬁﬁﬁﬂ%@?
with the end wall of the sleeve. An axial spigot 51 projects fromthe 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 serv - head

36 of a piston valve having a stem 13. The end wal | t ' '

conical in shape and fornmed with ports 34 opening |,mMHm4imHMU!!I
V-sectioned groove in the outer sufladM$f the end wallc 38." shesgroove 60
forns a part of an expansion chanber to be . described |ater. The val ve head

36 is formed with a pair of collars 31, 32 defining a
1. A cartridge when used in a recoil-operated firearm, the cartridge having a

chamber containing gas under pressure, gas being vented from the chamber in
response tc; the impact on the cartridge of a firing pin, the vented gas being
employed to displace a part of the cartridge to the rear, whereby force is applied
to 2 breech block of the firearm to initiate a re-loading cycle.

2. A cartridge as claimed in claim 1, including a case comprising a body
enclosing the chamber containing gas under pressure, a valve mechanism for
venting gas from the forward end of the case, and means for utilising the
pressure of the gas prior to venting 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 and sleeve, and a first valve is
 provided to vent gas from the main chamber into the expansion chamber, and a

second valve is provided to vent gas from the expansion chamber through the
casing.

4. A cartridge 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 aperwure in a radial end wall of the sleeve.

~ -
-

5. = A cartridge as claimed in claim 4, including a projectile supi:orted on the
spigot. '

6. A cartridge when used in a recoil-operated firearm substantially as
hereinbefore described with reference to and as illustrated in the accompanying

drawings. REPLACEMENT SHEET
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groove which receives an Oring sealing the valve head against the cavity.
~ATinsert 11 4s screwed into the rearward end of the bodEPALABEMENSSHEEH
relative to the body by an Oring 15. The insert has a _ cylindrical
extensi on which defines a bore 20 which guides a skirt portion 57 at the
rearward end of the stem 13. A prinmary gas chanber 21 surrounding the
pi ston val ve contains a gas, convgniently air, under a pressure which is
preferably at |east 50 bar (5x10[-e¢r] Pa) and nore preferably substantially

200 bar (2x10[err] Pa).

GAS CARTRIDGE

ABSTRACT

A cartridge has a case comprising a body 10 housed

telescopically within a sleeve 14. The body encloses a main

chamber 21 which contains gas under pressure, and a valve
mechanism for venting gas from the chamber 21 into an
expansion chamber 61. The pressure of the gas in the
expansion chamber causes the body 10 to move rearwardly

~relative to the sleeve 14 to apply a force to the breech block

of the weapon in which the cartridge is used, thereby to

initiate the reloading cycle. Gas is vented from the expansion

chamber to eject a projectile when a spigot 51 projecting from

the body is withdrawn from an aperture 53 in the end wall of
the sleeve.

]
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sl eeve are in their close positions wttv3he two end
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noved rearwardly, initially into the posi2/®n shown in Figure 2. The valve
‘head. 36 is.therefore withdrawn fromthe cavity 35 3296gL99%~£D9~99LL§\34
Gas fr@n1the pri mary chanber escapes into the groo causes the body
to begin its rearward novenent relative to the sleev ﬂﬁﬁﬁﬂ&ﬁ&abeglns
t he enl argenent of an expansion chanber 61 which conti

rearward novenent of the body continues. Gas is preven am“mgaiﬁ

bet ween the body and sl eeve by the 0- ring 55 Buri ng

spi got slides back through the;ﬂperture 53 uﬁ il eventually it is mnthdramn
conpletely =
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.carrjed’y the cartridge. The projectile may be held in place by a lip on
the rith of 'the wall 16, or nmay be provided with a socket which receives the
spigot 51. In the charged state of the cartridge as shown in Figure 1, the
body and sl eeve are in their closed positions with the two end walls -

j uxtaposed. The operating mechanismfor the cartridge iBhisuubsHaiBebokdpMicedS

described in the above-mentioned specification and will tm“"mm“mm“l

described only briefly.
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The rearward novenent of the piston valve is initiated by di'spl acément of a
reli ef val ve which conprises a spool ‘nmenber supported within the skirt 57
of the piston valve. The spool nenber has a central body portion 12 and
forward and rearward shoul ders 42, 43 defining grooves for receiving
Orings 40, 41. A stemportion extends,rearwardly fromthe shoul der 43 and
is located within a relief passage 23. Frusto-conical valve seats 44 in the

relief passage 23-are contacted %&gadxﬂgﬁﬁ&ﬁgtary

The present invention relates to pressurised gas cartridges of
the type which may be used in place of conventional pyrotechnic
cartridges to fire bullets or other projectiles.

Pressurised gas cartridges are known, one example being that
disclosed in'European Patent specification 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
generating sufficient rearward force to actuate recoil-operated
automatic and semi-automatic weapous. Such weapons depend
upon the breech block being moved rearwardly under force
applied té it upon firing of a round of ammunition in order to
.set in train the reloading and recocking cycle.

To overcome this problem it is proposed herein that a gas

~ cartridge should have a part which is displaced rearwardly om
firing so as to apply the necessary force to the breech block.
In a preferred embodiment, the gas used to eject the projectile
from the cartridge disclosed in the above mentioned
specification is admitted to an expansion chamber prior to

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

Preferably the cartridge case is of telescopic constructioﬁ;;nd
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 is defined between the 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 engagement
with the wall of the chamber of the weapon. The gas is
subsequently discharged from the expansion chamber and used to

eject the bullet or other projectile. 1 ﬁElgﬂ% m NT SI¥ ) the
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5 portion of the rearward shoul der and by the rearward O-ring. The forward
Oring 40 is seal ed against the bore within the skirt 57. A conpression
spring 50 applies a relatively weak pressure to the spool nenber. Two
chanbers are thereby fornmed, nanmely a secondary chanber 22 | ocated between
the end of the skirt 57 and the seal ring 41 and third chanber 47 | ocated
within the skirt 57 forwardly of the shoul der 42. The chanber _

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
extending spigot which normally projects into and obturates an
aperture in the end wall of the sleeve. The relative movement
between the sleeve and body leads to the spigot being
progessively withdrawn from the aperture until, in said
predetermined relative positions, the spigot is withdrawn from
the aperture and the gas from the expansion chamber exhausts
through it. Although the bullet or other projectile may be
held in place to the rim of the sleeve in a conventional way,
it may alternatively be fitted to the spigot from which it is
released at the instant the pressurised gas is applied to the
projectile. Other arrangements for causing a part of a
cartridge to be displaced rearwardly may be used in place of
that described above.

In the drawings:

Figure 1 is a longitudinal section through a pressurised gas
cartridge in its charged state prior to firing,

Figure 2 shows the parts in their relative positions shortly
after firing,

Figure 3 shows the parts in their relative positions at the and
of the firing sequence.

- The preferred embodiment of the invention will be described in
the context of the cartridge disclosed in the above-mentioned
specification to which reference should be made for a full
understanding of the operating mechanism and its manner of
operation. ' '

Referring to Figure 1, the cartridge proposed herein has a
two-part case formed from a body 10 and a sleeve 14 mounted

REPLAGEMENT SHEET
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22 is in comunication with the primary chanber 21 through a bl eed passage
exi sti'ng -between the skirt and the bore 20, so that in the charged state
the pressures within the chanbers 21 and 22 are equalised. A duct 46
extends through the spool nenber to connect the chanber 47 to a vent in the
peri pheral surface of the stem portion, whereby the chanber 47 is at

at nospheric pressure. Upon the stemportion 45 being struck by a firing
pin moving in the direction-of the afrow "A", the spool nenber is propelled

N0 thegkiLloop0alif NG HNLARS rwﬁesh?éuvdeerhaﬂé LULL NG kel

their sea nber 22 vent at nosphere, t gh the rélief
passage. extending wadkk a2t vt Fonvwarmh end which bounds an aperture
53. Because the cylindrical portion of the sleeve is not under

any gas pressure it may have a relatively thin wall. The body
is provided at its forward end with an external aannular
shoulder 54 arranged to cooperate with an internal shoulder 54
at the rearward end of the sleeve in order to limit relative
movement of the two parts. An O-ring 55 seals the body to the
sleeve at their forward ends.

The body has a radially inwardly extending wall 33 at its
forward end which in the charged state is in close contact with
the end 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 seat for the head 36 of a piston valve having
a stem 13. The end wall of the cavity is conical in shape and
formed with ports 34 opening into an annular V-sectioned groove
in the outer surface of the end wall 33. The groove 60 forms a
part of an expansion chamber to be described later. The valve
head 36 is formed with a pair of collars 31, 32 defining a
groove which .receives an O-ring sealing the valve head against
the cavity. -

An insert 11 is screwed into the rearward end of the body and—
is sealed relative to the body by an O-ring 15. The insert has
a cylindrical extension which defines a bore 20 which guides a
skirt portion 57 at the rearward end of the stem 13. A primary
gas chamber 21 surrounding the piston valve contains a gas,
convenlently air, under a pressure which is preferably at least_
50 bar (5x10 Pa) and more preferably substantially 200 bar
(2x107 Pa).
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t he bl eed passage 24 from chanber 21, this flowis negligible and does not
prevent the pressure in the chanber 22 falling sharply. The gas in chanber
21 applies pressure to the forward surface of the skirt 57 which greatly
overcones that applied by gas in chanber 22 to the rearward rimof the
skirt, and the piston valve tends to nove rearwards, as di scussed above.
Because chanber 47 is at atnospheric pressure and able to vent through duct
46, the spool nmenmber is drawn into tHe skirt, thereby allowing the piston
val ve to nove towards the position shown in Fi gur e

3. X é ¥|ng %\
| engt h of khdbepeharesd %Fafﬁ@feﬁyi rFacH“’tIﬁ’@eo shevphLicBEBAFGghs o7 he
rati o of tedyf ahdesléeveheréainetheir closed 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 sleeve. This movement begins the
enlargement of an expansion chamber 61 which continues to
enlarge as rearward movement of the body continues. Gas is
prevented from escaping between the body and sleeve by the 0-
ring 55. During this movement the spigot slides back through
the aperture 53 until eventually it is withdrawn completely
therefrom into the position shown in Figure 3. The air from
the expansion chamber now escapes through the aperture 53 and
ejects any projectile carried by the cartridge. The projectile
may be held in place by a lip on the rim of the wall 16, or may
be provided with a socket which receives the spigot 51.

In the charged state of the cartridge as shown in Figure 1, the
body and sleeve are in their closed positions with the two end
walls juxtaposed;

The operating mechanism for the cartridge is substantially as

described in the above-mentioned specification and will —
therefore be described only briefly.

The rearward movement of the piston valve is initiated by
displacement of a relief valve which comprises a spool member
supported within the skirt 57 of the piston valve. The spool
member has a central body portion 12 and forward and rearward " -
shoulders 42, 43 defining grooves for receiving O-rings 40, 41.
A stem portion extends rearwardly from the shoulder 43 and is
located within a relief passage 23. Frusto-conical valve seats
44 in the relief passage 23 are contacted by a complementary
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the time at which gas is released and the projectile discharged may be
adjusted relative to the rearward notion of the body.
REPLACEMENT SHEET

5

portion of the rearward shoulder and by the rearward O-ring.
The forward O-ring 40 is sealed against the bore within the
skirt 57. A compression spring 50 applies a relatively weak
pressure to the spool member. Two chambers are thereby formed,
namely a secondary chamber 22 located between the end of the
skirt 57 and the seal ring 41 and third chamber 47 located
within the skirt 57 forwardly of the shoulder 42. The chamber
22 is in communication with the primary chamber 21 through a
bleed passage exisﬁing between the skirt and the bore 20, so
that in the charged state the pressures within the chambers 21
and 22 are equalised. A duct 46 extends through the spool
member to comnect the chamber 47 to a vent in the peripheral
surface of the stem portion, whereby the chamber 47 is at
atmospheric pressure. '

Upon the stem portion 45 being struck by a firing pin moving in
the direction of the arrow "A", the spool member is propelled
into the skirt, so lifting the rearward shoulder 43 and O-ring

.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 falling
sharply. The gas in chamber 21 applies pressure to the forward
surface of the skirt 57 which greatly overcomes that applied by
gas in chamber 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 46, 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 lemgth of the
body of the cartridge or the ratio of the former to the latter,
the time at which gas is released and the projectile discharged
may be adjusted relative to the rearward motion of the body.
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6 A cartridge in accordance with the invention has the advantage over
pyrotechnic cartridges that it is reusable. It is therefore very suitable
for use as training anmunition, particularly for sem -automatic pistols and
ot her recoil- operated weapons. The cartridge nmay al'so be particularly -
suitable for use in paint-ball guns, because the ball my be adapted easily
to fit on the spigot 51. Although the cartridge has been described as being
used to eject a projectile, it wll e appreciated that it may be used as a

Dl ank” wi khgyt. 2y B I £ ddoPtlnddh b1 8! de M FERPRLE s AMY WaRGokaGEe o
over pyrotechnic cartridges that it is reusable. It is
therefore very suitable for use as training ammunition,
particularly for semi-automatic pistols and other recoil-
operated 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 been described as being used to eject a projectile, it will
be appreciated .that it may be used as a "blank" without a
projectile but will still be capable of applying force to the
breech block.

Modifications may be made .to the cartridge described herein
within the scope of the invention. In particular, other 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 chamber and the desired
instant.
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breech,bl ock. Modifications nay be nade to the cartr reln
within the scope of the invention. In particular, EHEBU “
arrangenents may be enployed to adnmit gas to the expan5|

response to the cartridge being struck by the firing pin, and other valve
arrangenents may be used to discha{ge gas fromthe expansi.on chanber and

t he desired instant. THIS SHEET HAS BEEN
CLAINS REPLACED

1. A cartridge in which a chamber containing gas under
pressure is vented to apply force to eject a projectile,
wherein the gas being vented is employed to displace a part of
the cartridge to the rear, whereby force is applied to a breech
block of a weapon in which the cartridge is used.

2. A cartridge having a case comprising a body housed
télescopically 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
utilising ‘the pressure of the gas prior to venting 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 and
sleeve, and a first valve is provided to vent gas from the main
chamber into thé'expansion chamber, and a second valve is
provided to vent gas from the expansion chamber through the
casing.

4. A cartridge 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.

5. A cartridge comprising a gas chamber for containing gas
under pressure, an expansion chamber of variable volume for .
receiving gas from the gas chamber, a first valve arranged to
open in response to the impact on the cartridge of a firing pin
and allow gas to flow from the gas chamber to the expansion
chamber, and a second valve arranged to open in response to a
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7 _ CLAIMS 1. A cartridge when used in
a recoil-operated firearm the cartridge having a qhan

under pressure, gas being vented fromthe chanber ifn RIS S AsOg ey | npact
on the cartridge of a firing pin, the vented gas bé&ag df spl ace
a part of the cartridge to the rear, whereby force is appli €d br eech

bl ock of the firearmto initiate a r&1oading cycle.

predetermined increase in the volume of the expansion chamber
and allow gas to veant from the expansion chamber.

6. A cartridge 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

[4 L
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2. Arcartridge as clained in claim1l1, including a case conpr|5|ng a “body
encl osi ng the chamber containing gas under pressure, a valve mechanismfor - _

venting gas fromthe forward end of the case, and neg for utilising t he
pressure of the gas prior to venting fromthe case tq THSSHEEPY

nove rearwardly relative to the sl eeve. 3. A carft ri dgRE®S c&p? I n
claim 2, wherein an expansion chanmber is disposed befﬁE@ﬁ‘Tﬁe—+e+MaLd_ﬁnds

of the body and sleeve, and a first yalve is provided to vent gas fromthe
mai n chanmber into the expansion chanber, and a second valve is provided to
vent gas fromthe expansi on chanber through the

GAS CARTRIDGE

ABSTRACT

A cartridge has a case comprising a body 10 housed
telescopically within a sleeve 14. The body encloses a main
chamber 21 which contains gas under pressure, and a valve
mechanism for venting gas from the chamber 21 into an
expansion chamber 61. The pressufe of the gas in the
expansion chamber causes the body 10 to move rearwardly
relative to the sleeve 14 to apply a force to the breech block
of the weapon in which the cartridge is used, thereby to
initiate the reloading cycle. Gas is vented from the expansion
chamber to eject a projectile when a spigot 51 projecting from
the body is withdrawn from -an aperture 53 in the end wall of
the sleeve.

Fig.1
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casi ng. 4. A cartridge as clained in claim3, wherein the second val ve
conpri'ses a spigot projecting fromthe forward end of the body and being
slidably received in an aperture in a radial end wall

of the sleeve. 5.
A cartridge as clainmed in claim4, including a projectile supported on th
spi got . 6. A cartridge when used in a recoil-operated firearm
substantially as -1 -
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her ei npefore described with reference to and as illustrated in the
acconpanyi ng draw ngs.
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