2 2 AUS 2005 | BLAST DI FFUSER Field of the invention The invention rel ates
to a blast diffuser for reducing the sound pressure | evel caused by the

hi gh- pressure conbusti on gases generated by the firing of a gun. A?Zqﬂﬁqﬂ
the description relates to the use of the blast diffuser to reduce '@&
pressure froma nortar gun of preferably 120mm calibre, it should be
appreciated that the invention may be applied to guns with other calibres
with suitable nodifications. Background and Prior art During the firing of
| arge cal i bre guns, the conbustion gases and pressure waves generated by
the blast of the gun can be considerable. As a result, especially for guns
of 120mm cal i bre or greater, the operator of the gun has to station hinself
at a safe distance fromthe blast area to avoid injuries that may be caused
by such pressure levels. In the case of nuzzl e-l1 oaded weapons, such as
nortars, the problemis nore acute as it is necessary for the operator to
be inrelatively close proxi mtEL‘iﬁT‘Bﬁ-‘ﬁ?ﬁééﬁ' in order to operate the
weapon effectively, Due to a d e the rate of fire of a nortar
gun, the peak sound pressure |level at the operator's position when firing

the nortar a1r!tiil!!l eré sistem woul d tend to exceed the safety limt of the "Z
line zone" A the m litary standardization specifications
M L-STD 1474C ("Noise |limts for mlitary material"). This problem has

constrained the firepower of the nortar systemas it limts the total
nunber of HBuHYSNTiPRTelales e ashipgl 9'@?%@%@?”6‘&9 the %E?P’Ebéfeétséfe level

Convent i onalus¥d bynthé rf?érQBFees@hF@&Mﬁuét?o?%é/&i g?éherrﬁtré’attﬁv bhel fi r'ierJSF LR@nt he

nort ar flrlng However, the rate of be significa reduced. The

probl em i sAlthopghuie: desgiptiondelaies in f@e L@y qf Hl@e b@éﬂtﬁpﬁ@hto ltﬂdura?@dl@e hlagbr t ar
systems t IFr[s-sél.fr@ fl%%% 'aq“HSﬂialj &n of preferably 120mm calibre, it should be appreciated

that the invention may be applied to guns with other calibres with suitable

modifications.

Background and Prior art

During the firing of large calibre guns, the combustion gases and pressure waves
generated by the blast of the gun can be considerable. As a result, especially for
guns of 120mm calibre or greater, the operator of the gun has to station himself
at a safe distance from the blast area to avoid injuries that may be caused by
such pressure levels. In the case of muzzle-loaded weapons, such as mortars,
the problem is more acute as it is necessary for the operator to be in relatively

close proximity to the barrel in order to operate the weapon effectively,

Due to a desire to increase the rate of fire of a mortar gun, the peak sound
pressure level at the operator's position when firing the mortar artillery system
would tend to exceed the safety limit of the "Z line zone" as defined in the military
standardization specifications MIL-STD 1474C ("Noise limits for military
material"). This problem has constrained the firepower of the mortar system as it

limits the total number of rounds that can be safely fired per day by an operator.

Conventionally, this problem may be resolved by remotely triggering the mortar

firing. However, the rate of fire will be significantly reduced. The problem is



high rates of fire with sem -automatic bonb | oadi ng systens. There are
various devices that have been devel oped to attenuate the sound pzziggnp
| evel s generated by the firing of a gun. A majority of these devic 05
to divert the propellant gases |leaving the gun barrel so that they nay be
allowed to expand or cool inside a champber, or by drawi ng the propell ant
gases out of the barrel in a controlled manner. United States Patent No.
1,000, 702 (Thurler) for "Device for the Suppression of the Report of

Firearnms” dessrtudtes by theVdeseldpver®f anGdirh @soredr dyarenethat wbsibiasigned esves,
t he narrow ends of which define a channel through which a projectile

travel s whBigNIT8iRA ?ld're mathr $erehaemale e bdpadios syatesit: No. 1, 939, 700

(Hof stetter) for a "Muzzle Attachment for Guns" describes an attachnent
having a perforated cylindrically tubular body which is surrounded by a
per f or at edTbe@e\aée tveripys rieyicgsnifiaé kaveubeen clexaloped tbesdtirruiate Hbe esypdand

sl eeve. (o) peni ngs
whi oh def | RES Ot R eSS B, ool LouPR Mo 3N SR TeelPP T
for a " Conpedwattdhe fpoopdiath gases leamimgcthe@;m lserdeh\scctrat tbreyfmtay |b|agallm1ed gun
barrel and, having, a conbi nati on of thr coam% chanbers

ohnber naiq St SRR B heRloer it ¢ i Megspara Soney Subekent | al 1 y

t hr ough t heagbaRREESHtEdNet M@amtdrosphere. United States Patent No. 2, 765, 706
(Strohl) for a "Muzzle Brake" describes a device adapted for fitting to the
end of a gun barrel. A shell houses corrugated elenents in an annul ar space

surroundi n@nge@(ﬁt &@%H?NQTH%GU‘??’% h ﬁ)r “BRORE fbP %?B@%E%n% t he

di scharge end of t e brake. Thé sh apertures al | ow escape
of expandi ¢ Fepes QfoFm@&ifﬁ@ph@ﬁP&@”bEﬁua éelv'szt étawgpatsmesmf tapegers tubpiar

(utter) | Qepyb0thgr S8R0k (Y BALLELSlernrdeaSHEARS AUt BAIEEL bele 2t the

nmuzzl e end, AR I's surroun I'nner er which
is, in turtravslsmnmmndauing\yheaﬂmmt al outer chanber. There are openings
whi ch communi cate between the bore and the inner 22 AU52905
United States Patent No. 1,939,700 (Hofstetter) for a “Muzzle Attachment for
Guns” describes an attachment having a perforated cylindrically tubular body
which is surrounded by a perforated sleeve to form a single annular chamber
between the body and sleeve. The tubular body houses a series of baffles

having central openings which define a bullet passage.

United States Patent No. 2,112,831 (Cutts) for a “Compensator for Ordnance”
describes a device for fitting to a gun barrel and having a combination of three
coaxial chambers. Slots in the chamber walls allow gases emerging from the gun

barrel to move sequentially through the chambers to the atmosphere.

United States Patent No. 2,765,706 (Strohl) for a “Muzzle Brake” describes a
device adapted for fitting to the end of a gun barrel. A shell houses corrugated
elements in an annular space surrounding a bore passage. The annular space
opens to atmosphere at the discharge end of the brake. The shell wall has

apertures which allow escape of expanding gases to atmosphere.

United States Patent No. 2,916,970 (Mutter) for “Anti-recoil Gun Barrels”
describes a gun barrel which, at the muzzle end, has a bore that is surrounded by
a coaxial inner chamber which is, in turn, surrounded by a coaxial outer chamber.

There are openings which communicate between the bore and the inner



3 surroundi ng chanber, and between the inner and outer surrounding
chanbers. Exploding gases in the bore escape into the inner surrzﬁn&iﬁ%
chanmber, from there to the outer surroundi ng chanber. Further opériT™g %
the outer surface of the outer surroundi ng chamber vent gases to

at nosphere. United States Patent No. 4,807,652 (Wtt) for "A Mizzle Guard
for Firearns" escr ar ch attache a rlfle barrel, The guard
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pi pes whi chxglbgishaiaestinthBdborgasapk antohhef inpBt sQFrohﬁdlhbecHa?ﬁHSerOffroWe
r|er Anot her exanple is United States Patent No, 5,610,360 (Kazyaka) for a
"Large Cal'Bes todhie Quiek $Wreunding §h§JHP%’ntF\H'HLerqp88§‘9§ iRnie pg}erfsyffage Phr ge

cal i bre guRehRYd AR Bl dHA I dlent g&ééﬂ%satﬁ\o%?ﬁé}%l“ on section fitted
around the gun tube and engagl ng theé gun tube for preventing the escape of
resi dual conbustion gases caused by the firing of a projectile by the gun.
The transjiio A g v | ck,

val ve and UM J;USZ%%%I’%EW 36%553%?& g %z\g f%%t%@?erdtfﬁgeﬁguenaﬁﬁbe The
devi ce dewasschbds langudre Madyakaclmm ritte beh@bof‘ratee;x@mi haemioaries wiacty

parts. It also jincludes ext ern tac ts, such as a t bl ower whi ch
Pher eases SHBSCLASMEETIS SarHE 5 LRAEh GRO L PIRES WAGh ISR 9aBie | n'
gun- test Ié‘@;e@ﬁwtﬁ@f}gﬁmnmlthek@arr&tth@hﬂé‘,tI cal for field conbat operations
because of its conplexity and bulk, that would add to the operational

over heads. Surrmary of the Invention It is thus an objective of the present
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pressure Iev e operators of guns, ' espec
guns. One 'thsapthaifbarh@upr M&r'u naist paterﬁr@asaiémsaabhmﬂfderdfdrf aslargd or a

gun, conprising bore.means havin ef| Jng a bar t hrough whi ch
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combustion gases caused by the firing of a projectite by the gun. The
transition section further includes a pressure vessel, vent stack, valve and

exhaust blower to draw propellant gases out of the gun tube.

The device described in the Kazyaka patent is elaborate and contains many
parts. It also includes external attachments such as an exhaust blower which
increases the complexity of the operation. Whilst it may be workable in a gun-
testing environment, it is not practical for field combat operations because of

its complexity and bulk, that would add to the operational overheads.

Summary of the Invention

It is thus an objective of the present invention to provide an improved blast
diffuser to reduce the sound pressure levels affecting the operators of guns,

especially large calibre guns.

One aspect of the present invention provides a blast diffuser for a gun,
comprising bore means having a surface defining a barrel through which a
projectile may be discharged when the diffuser is attached, in use, to a gun
barrel, the blast diffuser further comprising a plurality of primary chambers

arranged around the outside of the bore means and a plurality of secondary



arranged around the outside of the bore neans and a plurality of secondary 2
2 AUG 2905 4 chanbers which are each adjacent to an outer surfaceg PAYR;
respective one of the primry chanmbers, wherein a plurality of holes is
arranged in the surface of the bore neans to allow the passage of

conbusti on gases fromthe bore nmeans tog4 the primry chanbers and a
plurality o les is arran ed In tBe oute surface_of each prlmafr% chanber

to all ow tﬁ%arB§§r§a‘ﬁ@CBfar%8 h&djassnpiesar of rﬁ“g%ﬁ of grieRReSHVEHY IR hE
respect i vepamanPthimBese WHeRahYa EM%TWUS hoR8Cls afasge &t Mwecélfr’rfét@offtﬁét her
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chanber s whach pamarg ablambedj tacalinw the passage of @ommbéonfga@ese‘mcteaab one of
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secondary chanbers, each secondary chanber further conprising an opening to
all ow t he escape of combustj on gases into the atnosphere. It will be
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wherein a plurality of holes is arranged in the surface of the gun barrel to allow
the passage of combustion gases from the gun barrel to the primary chambers,
and a plurality of holes is arranged in the outer surface of each primary chamber
to allow the passage of combustion gases from each primary chamber to a
respective one of the secondary chambers, each secondary chamber further
comprising an opening to allow the escape of combustion gases into the

atmosphere.

It will be convenient to hereinafter describe an embodiment of the present
invention with reference to the accompanying drawings which illustrate one form
of diffuser incorporating the invention. It is to be understood that the particularity
of the drawings and the related description is not to be understood as
superseding the generality of the broad description of the invention as defined in

the claims.

Brief description of the drawings

Figure | is an isometric view of a blast diffuser according to a preferred

embodiment of the invention.

Figure 2 is a cross-sectional view of the blast diffuser along line C-C of Figure 1.

Figure 3 is a plan view of the blast diffuser of Figure 1.



Figure | is an isonetric view of a blast diffuser according to a preferred
enbodi nent of the invention. Figure 2 is a cross-sectional view of the bl ast
diffuser along line GC of Figure 1. Figure 3 is a plan view of tZnkeAld 208§

di ffuser of Figure 1. 2 2 AUS 2905 5 Figure 4 is a sectional view of the

bl ast diffuser along Iine Y-Y of Figures3 show ng the outer holes and

di spersion_plates. in nore detail. Fjgure 5 conprises tabl I 1d 2 giving
test resul F9YRI%lS AgSeTionRe ViRYE °6fth8m33tb?'§§ggﬁj? s rr"et\gﬁ/f Pt 'Q}Hﬁrge 8 and
charge 9 bemdiging @fie ButsPhbRE ZhdNdisfdreishSides f Mmogs aefailshowi ng the test-firing
results at a poSition one neter fromthe barrel nuzzle using a charge 8
round according to ML-STD 1474C. Figure 7 is a graph show ng the
test-firing; I : P8 | QR ON G Rt | t ineaf, Z8hdisi ng a
charge 9 ro'gg?gc%@rqgﬁsr% tg I\?ItL- Sq'D ?'ﬁ’g?c SDer%al Se%@acre'@grc{ g‘ﬁ gﬁgoff t%e
preferred kabbdifogerttodife thargerR/end cloargliSuorabd fars muortesgmet ri c vi ew of a

bl ast diffuser 10 according to a preferred enbodinment of the invention. In
the preferred enbodi nent, the blast diffuser 10 is adapted to be fitted
onto the nRigoles o agyrapy sdwing tide tast-fiang gesults (at ad asitiorcoky rmstereferh tHd. i n
Figure 2). The blast diffuser 10 conprises. of muzzl e_adapter 12, a

di f fuser b%‘?rf%‘lm‘i@?‘%\Hﬁ”aﬁ S|FEae %do‘i PB‘FO%WQ tﬁi%@ér%%@'é‘gﬁga projectile.
Alternatively, the blast diffuser 10 may forma part of the barrel of the

nortar gun itself, in which case the diffuser barrel 14 conprises a poton of
t he barr eFigofe 7 lieea goapgrashaning thel jest-Ering resulth et éi fdsitier ormmmedér figmdne

af fi xed atfenuation attachpents. .18 on_ 0opRosi.t i e diffuser barrel
14 consi st %régd?uﬁj? H%\'P? &S %lgsro'ir(‘)d aﬁ%(ﬁﬁ'ggttgﬁmﬁbéjﬁg%%ﬁwuser barrel 14
and secondary chanbers 22 connected to the primary chanbers 20, It would be
appreci ated that duri n% firing of a nortar t he bonb projectile would
travel pasteiaigdgesonnlion ol he prejerred ebed g IVeNntighy pe di schar ged

t hrough t he openi ng 16.

Figure 1 is an isometric view of a blast diffuser 10 according to a preferred
embodiment of the invention. In the preferred embodiment, the blast diffuser 10 is
adapted to be fitted onto the muzzle of a barrel of a mortar gun
(indicated by numeral 11 in Figure 2). The blast diffuser 10 comprises of a
muzzle adapter 12, a diffuser barrel 14 and an opening 16 for the discharge of a
projectile. Alternatively, the blast diffuser 10 may form a part of the barrel of the
mortar gun itself, in which case the diffuser barrel 14 comprises a portion of the

barre!l of the mortar gun.

Adjacent to the diffuser barrel 14 are affixed attenuation attachments 18 on
opposite sides of the diffuser barrel 14 consisting of primary chambers 20
connected to the diffuser barrel 14 and secondary chambers 22 connected to the
primary chambers 20. It would be appreciated that during firing of a mortar bomb,
the bomb projectile would travel past the muzzle adapter 12, diffuser barrel 14

and be discharged through the opening 16.

Figure 2 is a cross-sectional view of the blast diffuser 10 along line C-C of Figure
1. Along the surface of the diffuser barrel 14 between the diffuser barrel 14 and
the primary chamber 20, there are a plurality of inner holes 24 that allow the
escape of combustion gases from the diffuser barrel 14 to the primary chamber
20. The aim is to deflect the gases through an outlet in a direction substantially

transverse to the trajectory of the projectile.



Figure 2 is a cross-sectional view of the blast diffuser 10 along Iine CC
of Figure 1. Along the surface of the diffuser barrel 14 between the
diffuser barrel 14 and the prinmary chanber 20, there are a pl urald U605

i nner holes 24 that allow the escape of conbustion gases fromthe diffuser
barrel 14 to the primary chanber 20. The aimis to deflect the gases
through an outlet in a direction substantially transverse to the trajectory
of the projectile. 2 2 AUS 2905 6 As illustrated in Figure 2, the top and
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conmbustion fromthe primary chanber 20 to the secondary chanber 22 only

t hrough t rReaks @llowBietheresqangnef epmbygtiopuremcibe REpPanathambendl feither y
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secondary chanber opening 28 at itstop to allow escape of gases into the
at nospher esep@radinigothenprofatnyhehssbenda® yancthathbese@indary sharheer. 22ur Ty

firing, a projectile (not Q i s propelle hi.gh-4y essut e combusti on
gases’ ne THNERY LETE 220882 se el FrSBenle i LB R BOREE ' The
gases W |ldscape apgabbs intghhé tmbspiesre NThe Hodnpbf tHeesetidnilasechdrabercd2 14.
These gases w |l expand into the primary chanbers 20. Thereafter, these
gases wi | I'SE8@§Fe through the outer holes 26 and further expand into the
secondary chanbers 22. The gases will then be discharged through the

secondary chanber opening 28. Therefore, the cgas pressure will be
si gni fi caryning Beng el PHRIEBYlE (PREShPW kst Propelled By dygh-peessare epmbushiee, t he
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openi ngs 2Rrcugl thbusutérunbiBE 26r &t A8 ther IdxPas @itehe @28E688 dhanites gases
bef ore di scharge into the atnosphere, ]
The gases will then be discharged through the secondary chamber opening 28.
Therefore, the gas pressure will be significantly reduced before the projectile
leaves the barrel. Hence, the peak sound pressure level at the operator’s position

is also significantly reduced.

In addition, there are a series of deflection plates 30 interspersed in the
secondary chambers 22 along the surface of the secondary chambers 22 next to
the outer holes 26. The deflection plates 30 prevent smooth flow of the high-
pressure gases to the secondary chamber openings 28 and thus further reduces

the energy possessed by the gases before discharge into the atmosphere.

The blast diffuser will serve to reduce the peak sound pressure level at the
operator’'s position to a safer level when firing large-calibre artillery systems. The
improvement will assist substantially in the operation of modern artillery systems
that are designed for high rates of fire and semi-automatic operation, in particular

mortar systems.

Figure 3 is a plan view of the blast diffuser 10 of Figure 1. It shows the orientation
of the primary chambers 20 and secondary chambers 22 relative to the diffuser
barrel 14, as well as the secondary chamber opening 28 of the secondary

chamber 22.



The bl ast diffuser will serve to reduce the peak sound pressure level at the
operator's position to a safer |level when firing large-calibre arti]| erP(
systens. The inprovenent will assist substantially in the operati dnl 15 2005
nodern artillery systens that are designed for-high rates of fire and

sem -automatic operation, in particulary nortar systens. Figure 3 is a plan
view of th blas di ffuser 10.of FEigure t he apl ion _of the
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Figures 6 and 7 are graphs showing the test-firing results at a position one meter
from the barrel muzzle using charge 8 and charge 9 rounds respectively
according to MIL-STD-1474C. The "Z line zone" is represented by the area above
PPLz. From the graphs, it is ctear that barrel muzzles fitted with the blast diffuser
according to the present invention are able to attain peak sound pressure levels

at below the "Z line zone".

While a particular embodiment of the invention has been shown and described, it
will be appreciated by those skilled in the art that changes and modifications of
the present invention may be made without departing from the invention in
broadest aspects. As such, the scope of the invention should not be limited by the
particular embodiment and specific construction described herein but should be
defined by the appended claims and equivalents thereof. Accordingly, the aim in
the appended claims is to cover all such changes and modifications as fall within

the spirit and scope of the invention.



at belowthe "Z line zone". Wiile a particular enbodi mrent of the invention
has been shown and described, it wll be appreciated by those skilled in
the art that changes and nodifications of the present invention nmay, 2§dpyka
without departing fromthe invention in broadest aspects. As such, 4hdW5 7008
scope of the invention should not be ligited by the particular enbodi nent
and specific construction described herein but should be defined by the
appended cl ai ns and equi val ents thereof. Accordingly, the aimin the
appended ctpamgsi s to cover all such changes and nodifications as fal

within the spirit and scope of the invention. 2 2 AUG 2905 8 CLAIMS: 1. A
bl ast diffuser for a gun, conprising bore neans having a surface defining a

barrel L ouoh ANbes: ifiekoft | URCdioiins IEEoH cREAfiE U Tdreee 1S

attached, in use, un barrels the user conprising a
plurality defning arimrgel ¢rhramblawmuah aa:mg]edtilarroayndbetdisscrmnged ohdneof thehdifflisere nmeans
and a plural seco dar are.e ch adj acent _t outer
surface of'® atfalpﬁgﬁeetuls\% ooﬂg atr%’g%b?lbﬁ% Eﬁ'g% B 4R g‘ff Al ty of
hol es is asff pRgedy chanibees wrrafn@ee ar‘ouhbethbomﬂsmeaﬁfs e baré awethe anassage of
conmbust i onwgaazles from the bore neans to th rimary chanmbers, and
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to all ow t happanzaese of th%%m%rty' %mtﬂé@e@héﬁe@rmaeiﬁ%llﬂ/ d)fm?dléfs Gh ke fE;e&O a
respective one of the secondary chanbers, each secondary chanber further

conpri si ngindhe gpeara ef the boreoweans to é&@rame pEsTRPENRIstarobUgfipsegasestfeon he
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chanbers are arranged ra Spec pri mar
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2, wherein_the bhore rreas and t RLL ychanb 3 are arran ed Sé')that t he
passage ofgﬁsa?ée Oht &aF eerP?%Fsam a respective on€ of the Séconda

chambers, each secondary chamber further comprising an opening to allow the

escape of combustion gases into the atmosphere.

2. A blast diffuser according to claim 1, wherein the secondary chambers are
arranged radially outside the respective primary chambers, with respect to the

bore means.

3. A blast diffuser according to claim 1 or 2, wherein the bore means and the
primary chambers are arranged so that the passage of gases into the primary

chambers is in a direction substantially transverse to the axis of the bore means.

4. A blast diffuser according to any preceding claim, wherein deflection
means are provided in at least the secondary chambers for preventing smooth

flow of the combustion gases.

5. A blast diffuser according claim 4, wherein the deflection means comprise

one or more deflection plates.

6. A blast diffuser according to claim 5, wherein the deflection plates are
provided along the surface of the secondary chambers adjacent to the holes

between the respective primary and secondary chambers.



chanbers is in a direction substantially transverse to the axis of the bore
nmeans. 4. A blast diffuser according to any preceding claim wherein
deflection neans are provided in at |east the secondary chanbers 2¥PNYS 3005
preventing smooth flow of the conbustion gases. 5. A blast diffuser
according claim4, wherein the deflectign nmeans conprise one or nore
deflection plates. 6. A blast diffuser according to claim5, wherein the
defl ection plates are provided along the surface of the secondary chanbers

adj acent tg theohigs drRiseeeBcédiBingesdesty teBEAIART ¥iarRd cORPRBRNYN Ywo
chanbers. 2 2 AUS 2005 9 7. A blast diffuser according to any precedi ng
cl ai m conppeitepygfianpertians afaaged AN s elHaallyaprrasiecsides af Kieeheredaesans.

opposite sij ok &R a : h ugld Qn; t Lh§i A one
of "the. pri ary SRS Bl BR B aRE el Bl PR LR 8"
A bl ast di féapsstivaoreotithegsecondany ghasdeds.ng cl ai m wherei n the openings in
the secondary chanbers are arranged so that conbustion gases escape to the
at nrosphere in substantially the direction in which the gun is arranged to

di scharge 8. projrebibl @iffuSer Fdotdisg talahy peedmgeasici, nghdreinathy queatrgiimg
claim further conprising a nuzzle adapter at one end of the bore ans for
enabl i ng att&:&H %Fh%’ﬁgersdia\" ¢ FEEnoe SPHéatrﬁ:&‘EB‘éStW FEfMESCARe R tgein
having a bhgabsghdré UinekubstBRtiSINN tKOIFCBONAnawdith BRé TGln 18 Birdfgdd ty  Of
primary chanbers arranged around the outside of the gun barrel and a
plurality discha@eohaisctitthanbers which are each adjacent to an outer surface
of a respective one of the primary chanbers, wherein a plurality of holes
is arranged in the surface of the gun barrel to allow the passage of
conbust i on9gased\ blasmmdiffuser qaaootsting ¢ anyg rreeeding miaiyn, clughbe compaisithgaa

plurality o0l Ssahs: at BH0ed: f D Sor@WhelnsoH RiRG SRRl Tk Chamber

diffuser to the muzzle of a gun.

10. A gun having a blast diffuser, the gun comprising a gun barrel, a plurality
of primary chambers arranged around the outside of the gun barrel and a plurality
of secondary chambers which are each adjacent to an outer surface of a
respective one of the primary chambers, wherein a plurality of holes is arranged
in the surface of the gun barretl to allow the passage of combustion gases from
the gun barrel to the primary chambers, and a plurality of holes is arranged in the
outer surface of each primary chamber to allow the passage of combustion
gases from each primary chamber to a respective one of the secondary
chambers, each secondary chamber further comprising an opening to allow the

escape of combustion gases into the atmosphere.

11. A gun according to claim 10, wherein the secondary chambers are
arranged radially outside the respective primary chambers, with respect to the

gun barrel.

12. A gun according to claim 10 or 11, wherein the gun barrel and primary
chamber are arranged sa that the passage of gases into the primary chambers is

in a direction substantially transverse to the axis of the gun barrel.

13. A gun according to ctaim 10, 11 or 12, wherein deflection means are

provided in at least the secondary chambers for preventing smooth flow of the



gases fromeach primary chanber to a respective one of the secondary
chanbers, each secondary chanber further conprising an opening to allow the
escape of conbustion gases into the atnosphere. 11, A gun accordi ngZt&lU5c]ngg m
10, wherein the secondary chanbers are arranged radially outside the
respective primary chanbers, with respegf to the gun barrel. 12. A gun
according to c %in110 or 11, wherein the gun barrel and primary chanber are
arranged s RN E@SESssage of gases into the primary chanbers is in a
direction substantially transverse to the axis of the gun barrel. 13. A gun
according to claim10, 11 or 12, wherein deflection neans are provided in
at |east tHe set GhBASFOrtiRGHR CliIfol3, pyharaintthagledgsliemmaans GmpiRe one AUG
2905 10 C%T*?Hér’é&é’fle@ﬁéﬁ?latéé- A gun according to claim 13, wherein the

defl ecti on neans conprise one or nore deflection plates. 15. A gun
according to claim 14, wherein the one or nore deflection plates are

provi ded ng the surface of the,secondary chanbers adjacent he hol es
bet ween tﬁ*esqres’%ggpi%?goﬁfri] °r‘§)a'£{h& s‘@fﬁ%ﬁ@aﬁ‘? oma%répgq g’i@ec 'R“d’&%eééé%rdi ng
to any oneprofided aalolg the tsuribe ¢fother s&iondatyvehainbers) aidiavent perthedmnsieqr r anged
on dianetrically opposite sides of the gun barrel, each attenuation portion
conpri si nPesweexhihe 'P?épﬁFq"f?aPrWEWaﬁ‘ﬁS’e?%cogﬁﬁwad}a&%éti ve one of the
secondary chanbers, 17. A gun according to any one of clains 11 to 16,
wherein the openings in the secondary chanbers are arranged so that

conbust i onl@yas e’ gesEmserding theny anerobpaine 11 o dGbsermptisiagltywotatengati@tt i on in

whi ch the oifods AdrRaednt QianMiER 9Bpbsiftl YRE 'diCthe gun barrel, each
attenuation portion comprising one of the primary chambers and a respective one

of the secondary chambers.

17. A gun according to any one of claims 11 to 16, wherein the openings in
the secondary chambers are arranged so that combustion gases escape to the
atmosphere in substantially the direction in which the gun is arranged to

discharge a projectile.



