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includes a breech block (109) Which slidably recoils relative 
to said stock and a further damper (106) for decelerating the 
recoiling breech block. 
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WEAPON WITH RECOIL DAMPING 

TECHNICAL FIELD 

[0001] The invention relates to munitions and ?rearms. 

[0002] This invention has particular, but not exclusive, 
application to a barrel having a plurality of projectiles 
stacked axially Within the barrel together With discrete 
selectively ignitable propellant charges for propelling the 
projectiles sequentially through the muZZle of the barrel. 
Such barrels Will be referred to hereinafter as of the type 
described. 

BACKGROUND ART 

[0003] International Patent Application No. PCT/AU94/ 
00124 relates to ?rearms of the type described. Field tests of 
prototype versions of ?rearms utiliZing barrels of the type 
described have shoWn that such barrel assemblies perform to 
expectations. HoWever the inventor has proposed useful 
variations, including munitions, as Well as improvements 
Which may assist in either the efficient production of such 
?rearms or facilitate their performance or useability. Fur 
thermore the inventor envisages that single barrel rates of 
?re in excess of 40,000 rounds/minute may be achievable in 
practice and this possibility creates further scope for muni 
tions of conventional style and ?rearms utiliZing barrels of 
the type described. 

DISCLOSURE OF INVENTION 

[0004] According to one aspect this invention provides a 
barrel assembly of the type described, Wherein: 

[0005] adjacent projectiles are separated from one 
another and maintained in spaced apart relationship 
by locating means separate from the projectiles, and 

[0006] each projectile includes expandable sealing 
means for forming an operative seal With the bore of 
the barrel. 

[0007] The locating means may be the propellant charge 
betWeen adjacent projectiles and the sealing means suitably 
includes a skirt portion of each projectile Which expands 
outWardly When subject to an in-barrel load. The in-barrel 
load may be applied during installation of the projectiles or 
after loading such as by tamping to consolidate the column 
of projectiles and propellant charges or it may result from 
the ?ring of an outer projectile and particularly the adjacent 
outer projectile. 

[0008] The propellant charge may be form as a solid block 
to operatively space the projectiles in the barrel or the 
propellant charge may be encased in metal or other rigid 
case Which may include an embedded primer having exter 
nal contact means adapted for contacting an pre-positioned 
electrical contact associated With the barrel. For example the 
primer could be provided With a sprung contact Which may 
be retracted to enable insertion of the cased charge into the 
barrel and to spring out into a barrel aperture upon alignment 
With that aperture for operative contact With its mating barrel 
contact. If desired the outer case may be consumable or may 
chemically assist the propellant burn. Furthermore an 
assembly of stacked and bonded or separate cased charges 
and projectiles may be provide for reloading a barrel. 
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[0009] The rear end of the projectile may be formed With 
a skirt about an inWardly reducing recess such as a conical 
recess or a part-spherical recess or the like into Which the 
propellant charge portion extends and about Which rearWard 
movement of the projectile Will result in radial expansion of 
the projectile skirt. This rearWard movement may occur by 
Way of compression resulting from a rearWard Wedging 
movement of the projectile along the leading portion of the 
propellant charge it may occur as a result of metal ?oW from 
the relatively massive leading part of the projectile to its less 
massive skirt portion. 

[0010] Alternatively the projectile may be provided With a 
rearWardly divergent peripheral sealing ?ange or collar 
Which is de?ected outWardly into sealing engagement With 
the bore upon rearWard movement of the projectile. Further 
more the sealing may be effected by inserting the projectiles 
into a heated barrel Which shrinks onto respective sealing 
portions of the projectiles. Then again the projectile may 
comprise a relatively hard mandrel portion located by the 
propellant charge and Which cooperates With a deformable 
annular portion supported thereabout for expansion into 
operative sealing engagement With the bore. The deformable 
annular portion may be moulded about the mandrel to form 
a unitary projectile Which relies on metal ?oW betWeen the 
nose of the projectile and its tail for outWard expansion 
about the mandrel portion into sealing engagement With the 
bore of the barrel. 

[0011] In a further embodiment the projectile assembly 
includes a rearWardly expanding anvil surface supporting a 
sealing collar thereabout and adapted to be radially 
expanded into sealing engagement With the barrel bore upon 
forWard movement of the projectile through the barrel. In 
such embodiment it is preferred that the propellant charge 
have a cylindrical leading portion Which abuts the ?at end 
face of the projectile. 

[0012] If desired, the projectiles may be adapted for seat 
ing and/or location Within circumferential grooves or by 
annular ribs in the bore or in ri?ing grooves in the bore and 
may include a metal jacket encasing at least the outer end 
portion of the projectile. The projectile may be provided 
With contractible peripheral locating rings Which extend 
outWardly into annular grooves in the barrel and Which 
retract into the projectile upon ?ring to permit its free 
passage through the barrel. 

[0013] In another aspect this invention resides broadly in 
a method of electrical ignition for sequentially igniting the 
propellant charges of a barrel assembly of the type 
described, including: 

[0014] igniting the leading propellant charge by 
sending an ignition signal through the stacked pro 
jectiles, and 

[0015] causing ignition of the leading propellant 
charge to arm the next propellant charge for actua 
tion by the next ignition signal. Suitably all propel 
lant charges inWardly from the end of a loaded barrel 
are disarmed by the insertion of respective insulating 
fuses disposed betWeen normally closed electrical 
contacts. 

[0016] Ignition of the propellant may be achieved electri 
cally or ignition may utilise conventional ?ring pin type 
methods such as by using a centre-?re primer igniting the 
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outermost projectile and controlled consequent ignition 
causing sequential ignition of the propellant charges of 
subsequent rounds. This may be achieved by controlled 
rearWard leakage of combustion gases or controlled burning 
of fuse columns extending through the projectiles. 

[0017] In another form the ignition is electronically con 
trolled With respective propellant charges being associated 
With primers Which are triggered by distinctive ignition 
signals. For example the primers in the stacked propellant 
charges may be sequenced for increasing pulse Width igni 
tion requirements Whereby electronic controls may selec 
tively send ignition pulses of increasing pulse Widths to 
ignite the propellant charges sequentially in a selected time 
order. Preferably hoWever the propellant charges are ignited 
by a set pulse Width signal and burning of the leading 
propellant charge arms the next propellant charge for actua 
tion by the next emitted pulse. 

[0018] Suitably in such embodiments all propellant 
charges inWardly from the end of a loaded barrel are 
disarmed by the insertion of respective insulating fuses 
disposed betWeen normally closed electrical contacts, the 
fuses being set to burn to enable the contacts to close upon 
transmission of a suitable triggering signal and each insu 
lating fuse being open to a respective leading propellant 
charge for ignition thereby. 

[0019] A number of projectiles can be ?red simulta 
neously, or in quick succession, or in response to repetitive 
manual actuation of a trigger, for example. In such arrange 
ments the electrical signal may be carried externally of the 
barrel or it may be carried through the superimposed pro 
jectiles Which may clip onto one another to continue the 
electrical circuit through the barrel, or abut in electrical 
contact With one another. The projectiles may carry the 
control circuit or they may form a circuit With the barrel. 

[0020] An advantage Which is-likely to be gained from 
dispensing With externally ?red primers is the removal of 
lateral forces Within the barrel from ?ring of the Wall 
mounted primers and the resultant uneven deposit from the 
primer ?ring on the projectile and/or barrel. This may 
increase the accuracy of such Weapons and simplify refur 
bishing of used barrels. 

[0021] In a further aspect this invention resides broadly in 
a cased round including: 

[0022] 
bly; 

[0023] at least tWo projectiles disposed one behind 
the other in the case and each being sealably engaged 
thereWith; 

[0024] respective propellant charges Within the case 
and behind each projectile, and 

[0025] ignition means for igniting the charges in a 
predetermined sequence. The ignition means may be 
an electrical ignition means of the type described 
above or in the abovementioned earlier International 
Patent Application, but preferably the ignition means 
utilises mechanical operation of pin ?red primers. 

a case adapted for retention in a breech assem 

[0026] The pin ?red primer may be adapted to ignite the 
outermost propellant charge Which burns back to ignite the 
rear charge, but preferably the case is provided With respec 
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tive primers associated With separate pins for ?ring the 
primers. Suitably the primers includes a centre-?re primer 
associated With a rearWardly extending tubular central spine 
of the rearmost projectile assembly providing a gas path or 
burn path for conveying the primer burn to the forWard 
propellant and a rim-?re primer for igniting the rear propel 
lant charge. Alternatively the holloW rear spine may be 
independent of the rear projectile and support an extension 
pin conveying the mechanical pin action to a primer sup 
ported at Within or forWardly of the rear projectile and 
communicating With the forWard propellant. 

[0027] If desired the centre-?re primer may be associated 
With the rear propellant charge and the rim ?re primer may 
be disposed in the casing Wall in direct communication With 
the outermost or an outer charge. 

[0028] The mechanical impacts With the primers may be in 
quick succession so as to enable both projectiles to be ?red 
sequentially at a rapid rate, such as at a rate of greater than 
40,000 rounds per minute. For this purpose Where both 
primers are associated With the base of the cartridge the 
?ring pins may be formed integrally, With the outer pin being 
slightly shorter than the central pin for the required actuating 
delay. Suitably the cased ammunition is adapted for use With 
a ri?e or hand gun Which includes a preset time delay for, or 
be provided With a selectively variable timing differential 
betWeen, actuation of the ?ring pins. 

[0029] The timing of the ?ring of a pair of adjacent 
projectiles in the above cased ammunition embodiment or in 
the barrel assembly may be such as to delay ignition of the 
forWard propellant until after the adjacent projectiles have 
moved as an assembly part-Way doWn the barrel in response 
to ignition of the rear propellant. This arrangement is 
proposed as a means of increasing the velocity of the 
forWard projectile. That is the kinetic energy of the rear 
projectile of a pair of projectiles is sacri?ced to enhance the 
kinetic energy of the front projectile. Alternatively the ?ring 
of the rear propellant may folloW the ?ring of the forWard 
propellant simultaneously or almost immediately While the 
leading projectile remains in the barrel to impart its effect, 
at least in part, to the forWard projectile. 

[0030] Another variation of the present invention Which 
may be applied to the barrel version or the cased ammunition 
version of the invention aims to de?ect the projectile from 
its axial path on exiting the barrel by providing a gas bypass 
passage adjacent the muZZle Which feeds propellant gases 
back to the barrel in the path of the projectile so as to de?ect 
its trajectory from the end of the barrel. In a preferred form 
such modi?ed barrels are arranged as a cluster of barrels 
With the bypass bleed inlets innermost so that the lateral 
reaction forces produced cancel one another. 

[0031] Furthermore ammunition utiliZing a rearWardly 
extending spine may be provided With ?ight stabiliZers such 
as ?ns Which may be utiliZed to cause rotation of the 
projectile to cause rotation in a projectile ?red from a 
smooth bore barrel, or to provide a non-rotating ?ight 
projectile. Additionally, projectiles may utiliZe a spine Which 
projects forWardly from the nose of the projectile to provide 
the separation for propellant. Where means are used to 
induce rotation of the projectile such as barrel ri?ing, it may 
be advantageous to form the tWo part projectiles With 
opposite hand coarse or ?ne joining threads so that the 
rotation caused by the ri?ing tends to bind the parts together 
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and not separate them as may be the case Where the tWo part 
junction does not inhibit independent axial rotation of the 
projectile parts. 

BRIEF DESCRIPTION OF DRAWINGS 

[0032] In order that this invention may be more readily 
understood and put into practical effect, reference Will noW 
be made to the accompanying draWings Which illustrate 
typical embodiments of the present inventions. 

[0033] FIG. 1 is a sectional vieW of part of a barrel 
assembly utilising propellant spacing of projectiles; 

[0034] FIG. 2 is a sectional vieW of a further form of 
barrel assembly utilising propellant spacing of projectiles; 

[0035] FIG. 3 is a sectional vieW of part of a barrel 
assembly of another embodiment of the invention utilising 
propellant spacing of projectiles; 

[0036] FIG. 4 is a sectional vieW illustrating an internal 
ignition system of a barrel assembly utilising spine spacing 
of projectiles; 

[0037] FIG. 5 illustrates a further embodiment Which is 
similar to that of FIG. 4; 

[0038] FIG. 6a illustrates one form of double-tap ammu 
nition; 
[0039] FIG. 6b illustrates the sequence from loaded to 
cartridge ejection of the ammunition illustrated in FIG. 6a; 

[0040] FIGS. 7a to 7d illustrate further forms of double 
tap ammunition; 
[0041] FIG. 8 illustrates an electrically ?red form of cased 
ammunition; 
[0042] FIG. 9 illustrates a high energy transfer projectile 
for use With the double tap ammunition or a barrel assembly 
of the type described; 

[0043] FIG. 10 illustrates an end part of a barrel assembly 
provided With projectile de?ecting means; 

[0044] FIG. 11 illustrates a barrel arrangement for a 
multiple barrel array; 

[0045] FIG. 12 illustrates a Weapon adapted for the 
double-tap ammunition; 

[0046] FIGS. 13a to 136 illustrate the operational 
sequence of the Weapon of FIG. 13; 

[0047] FIGS. 14a and 14b illustrate recoil control 
arrangements; 

[0048] 
[0049] FIG. 16 is a diagrammatic sectional vieW of a four 
barrel cluster, and 

[0050] FIG. 17 illustrates the loading mechanism for the 
embodiment of FIG. 16. 

[0051] FIG. 1 illustrates a barrel assembly 10 of the type 
described having spaced projectiles 11 loaded Within the 
barrel 12 in spaced relationship and separated by respective 
propellant blocks 13. As illustrated each projectile 11, Which 
may be formed of lead or other malleable material, is 
provided With a part-conical recess 14 at its trailing end to 
accommodate the correspondingly shaped leading portion 

FIG. 15 illustrates a further projectile form; 
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15 of the propellant block 13. The main body 16 of the 
propellant block 13 is cylindrical and its rear end is recessed 
to closely accommodate the nose 17 of the next-in-line 
projectile 18. In this embodiment, external primers 19 
extend through the Wall of the barrel 12 Whereby ignition of 
the respective propellant blocks can be controlled by an 
external electronic control circuit, not illustrated. 

[0052] In use, the ?ring of a forWard projectile 11 results 
in a reaction force being applied of the next projectile 18 
Which either moves rearWardly over the conical portion of 
the propellant to Wedge into tight sealing engagement With 
the inner Wall of the barrel 12 or deforms Without movement 
relative to the projectile by metal ?oW toWards the rear of the 
projectile to effect the seal With the inner Wall of the barrel 
12. Thereafter, upon ignition of the folloWing propellant 
block, the seal so formed Will provide the necessary barrier 
against propellant gases escaping to ensure effective energy 
transfer to the projectile 18. 

[0053] The barrel assembly 20 illustrated in FIG. 2 is 
similar to that illustrated in FIG. 1 except that the projectile 
21 is a tWo part projectile containing a head part 22 and an 
anvil part 23 Which abuts the relatively ?at front face of the 
propellant block 24 and Which performs the same sealing 
function as the conical portion of the propellant of FIG. 1. 

[0054] FIG. 3 illustrates portion of a further barrel assem 
bly 30 of the type described in Which a series of projectile 
assemblies 31 are spaced apart by solid propellant charges 
32 Which have a plain cylindrical leading portion 33 and a 
recessed rear portion 34 to accommodate the nose of the 
folloWing projectile. In this embodiment, the projectile has 
a steel spine 36 integral With a nose 35 and end cap 37 Which 
is a sliding ?t Within the barrel 38 and seats against the front 
face of the propellant charge 32. A collar 39 of more dense 
material such as lead or the like extends about the forWardly 
expanding spine portion and into recesses 26 formed in the 
bore. The collar may be encased in a thin-Walled metal 
jacket in knoWn manner. 

[0055] In this embodiment, the projectile assembly is 
seated fully in position either by tamping against the nose 35 
during assembly so as to force the spine 36 rearWardly, 
Whereby the interaction of the complementary conical faces 
27 and 28 expands the collar 39 outWardly into sealing 
engagement Within the grooves 26 in Which they are initially 
set, or by the reaction from ignition of the leading propellant. 
The leading faces of the grooves 26 are more inclined than 
the rear faces of the groove, as illustrated, so as to assist in 
disengagement of the collar upon ?ring. 

[0056] In such embodiments as described above, the 
amount of propellant supported betWeen projectile assem 
blies is not limited by the length of the spine betWeen 
propellants as in a barrel of the type described and having 
slender columns independent of the propellant separating the 
projectiles. Thus such embodiments may be useful in pro 
viding high muZZle velocity projectiles. 

[0057] In my earlier barrels of the type described, the 
?ring of the propellant has been achieved by the use of 
externally mounted primers associated With an external 
electronic control circuit. HoWever in the embodiment of the 
invention illustrated in FIG. 4, each projectile assembly 40 
includes an electrically conductive spine assembly 41 hav 
ing a central portion Which abuts With the adjacent projectile 
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assemblies to form a continuous column and an electrical 
circuit branch throughout the length of the barrel. 

[0058] The spine assembly 41, Which in this embodiment 
also includes a central tapered mandrel portion 42 is insu 
lated by an insulating layer 43 from the projectile head 44. 
The spine assemblies 41 abut at 45 Whereby the electrical 
circuit is continued through the column of superimposed 
spine assemblies. A spring contact portion 48 extends for 
Wardly from the leading end portion 46 of the spine assem 
bly 41 and contacts the spine of the next projectile to 
complete the circuit branch and a ?xed contact 49 is sup 
ported in the insulated space 43 betWeen the spine assembly 
41 and the head 44. The ?xed contact 49 is connected by 
lead 47 to one side of an electrically operated primer 50 
Which is also connected by lead 51 to the electrically 
conductive head 44 Which is in electrical contact With the 
barrel 53. 

[0059] In this embodiment, each primer 50 is pulse sen 
sitive for ignition upon receipt of a suitable signal and the 
contacts 48 and 49 are spaced apart by an insulating fuse 52 
Which extends through the nose of the projectile for ignition 
by the burn of the leading propellant charge. Thus in 
operation, an electrical pulse may be sent to the outermost 
primer to ignite the associated propellant and propel the ?rst 
projectile assembly from the barrel. 

[0060] That action Will ignite the insulating fuse 52 Which 
Will maintain the contacts 48 and 49 apart for sufficient time 
to ensure that the folloWing propellant is not ignited until 
after the contacts 48 and 49 come together to close the open 
circuit condition. The folloWing primer may then be ignited 
at any time by sending the appropriate pulse through the 
circuit. 

[0061] It is considered that reliability of the front contacts 
Will be assured after ?ring as the carbon remnants of the 
charge or fuse Will provide the appropriate electrical path 
betWeen the contacts 48 and 49 even if they do not come into 
contact With one another. Thus, no external electrical Wiring 
is required and such barrels may be stacked in close abutting 
relationship to form a compact Weapon. 

[0062] FIG. 5 illustrates a embodiment Which is similar to 
FIG. 4. HoWever the electrical circuits for igniting the 
primers 50 are individually hard Wired along the column 55 
through the insulated space 43, Which also extends along the 
rear spine extension 56, and operated separated by a control 
circuit. These Wires 54 break aWay upon ?ring the respective 
projectile. 

[0063] FIG. 6a illustrates a preferred form of double-tap 
round 60 comprising a shell 61 having a ?anged base 62 
supporting a centre-?re primer 63 and a rim-?re primer 64, 
a leading projectile 65, a trailing projectile 66 and propellant 
charges 67 and 68 associated With the respective projectile 
65 and 66. 

[0064] Each projectile includes a spine part 69 Which has 
a trailing column portion and a leading tapered mandrel 
portion 71 about Which the nose 72 of the bullet extends 
such that ?ring of the projectile Will force the mandrel 71 
into the nose part to spread it into sealing engagement With 
the barrel. The column portion of the trailing projectile is 
holloW and is provided With leading outlet ports 73 Which 
communicate With the leading propellant charge 67. 
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[0065] This arrangement is provided so that ?ring of the 
centre-?re primer 63 Will ignite the leading propellant 
charge 67 only, the rear propellant charge 68 being ignited 
by the rim-?re primer 64. The ?ring rate of the tWo projec 
tiles may be set as desired by arranging the ?ring pin 
associated With the rim-?re primer to engage its primer 
slightly behind the ?ring pin for the centre-?re primer. 

[0066] As shoWn in the sequenced draWings of FIG. 6b, 
the sequence commences With initial contact of the centre 
?re primer directing the primer burn to the leading propel 
lant 67 Which then ignites resulting in ?ring of the leading 
projectile. This ?ring forces the trailing projectile nose 
rearWardly over the mandrel part effecting a seal With the 
barrel preventing consequent ignition of the second propel 
lant charge 68. This occurs upon the delayed striking of the 
?ring pin associated With the rim ?re primer causing ignition 
of the propellant and ?ring of the second projectile. 

[0067] After both projectiles have been ?red, the empty 
case is mechanically ejected in conventional manner to 
enable a further cartridge to be loaded from the magaZine. 
Both projectiles can be ?red independently if desired or set 
to ?re automatically in quick succession up to a rate of 
45,000 rounds per minute, for example. 

[0068] FIG. 7a illustrates a further form of double tap 
ammunition. In this embodiment, the projectiles are spine 
less, the leading projectile 74 being of conventional form 
and being spaced from the trailing projectile 75 by a 
propellant charge 76. The centre ?re primer 77 is supported 
at the nose of the trailing projectile 75 and is associated With 
a pin extension 78 extending through a central spine 79 
associated With the centre ?re primer. In this embodiment, 
the ?ring pin extension 78 seals the central passage Within 
the second projectile 75 after ?ring has been effected to 
prevent gas leakage from the second propellant burn. 

[0069] In a further variation of cased ammunition accord 
ing to the present invention, shoWn cutaWay in FIG. 7b, 
ignition of the propellant associated With the trailing pro 
jectile may be achieved through a fuse 81 in the end cap 84 
interconnecting the centre ?re primer 82 With the rim primer 
83 such that the centre ?re primer 82 may be utilised to ?re 
the propellant 88 for the ?rst projectile 89 Whereafter the 
second projectile 85 Will ?re at a preselected time delay 
determined by the time required for ignition of the second 
primer 83 through the fuse 81, igniting the propellant 86. 
Ignition of the leading propellant, not shoWn, is through the 
holloW spine 87. 

[0070] In the cased ammunition embodiment illustrated in 
FIGS. 7c and 7d locating means are utilised to positively 
locate the projectiles in place in their respective barrels. In 
the FIG. 7c embodiment retractable Wedge shaped rings 58 
locate in grooves 59 in the casing and retract into their 
projectile grooves 90 upon ?ring. Alternatively as illustrated 
in FIG. 17d, the casing 91 may be provided With a internal 
annular ledge 92 against Which the projectile seats. 

[0071] The electrically ?red form of cased ammunition 93 
illustrated in FIG. 8 utilises a spine 94 independent of the 
projectile and electrically operated primers 95 connected by 
leads 96 to contacts for completing the ?ring circuit formed 
by the leads and the casing. 

[0072] Of course the projectile assemblies of the present 
invention can be bullet shaped as previously illustrated or as 






