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(54) Incendiary and fragmentation projectile

(57) A sub-calibre projectile for automatic guns has a high velocity and flat trajectory for use against airborne targets. The
projectile body 12 comprises a stack of pyrophoric discs 20 and high density discs 22 positioned around an axial high
density mount 16 secured to a base 18 carried by a sabot and propulsive cage assembly 14. On impact with a target the
projectile fragments through predetermined fracture lines 30, 32 in the discs. The projectile does not include explosive
charges or detonators. The high density and pyrophoric materials may be, respectively, a tungsten-based substance and

zircon; depleted uranium performs both functions.
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At least one drawing originally filed was informal and the print reproduced here is taken from a fater filed formal copy.
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TITLE
Spin stabilized projectils.

This invention relates to & spin stabilized
projectile and is primarily concerned vith a projectile
having a sabot end of sub-calibre construction wvhich is
designed to fragment on impect vith a target but which
does not include exploeive or detonzator meens. The
projectile comprising & mejor proportion cf a heavy
metal and being intended for sutomatic guns.

It ie of adventege tc fire et fest moving targete,
such as louv=level eircreft enc rissiles whilet et maximum
rsrpge, perticulerly thi-e in e direct apnroect flight
peth. The protability of destruction increeses with
fire rate anc¢ eccurecy of gim an? the minimunm passible
transit time of the rrofectile is a decisivc factar.
This letter factor is conditional upon 8 high initial
velocity end reducticn of the velocity to thes minimum.

Customary explosive incendiery ammunition of a
calibre range useful in sutomatic barrel ueapons,
especislly cannons has a limited initisl velocity and
a considerable velocity loss making it more difficult
to hit the target.

A projectile is shoun in 0EyYS2919827 heving & core
of a heavy metal with an axial channel uhich can contain

an incendiery charge, a tracer composition and 8
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retarding composition serving to ceuss the core to self=-
disintegrate. The core is also intended to fragment
when passsing through comparstively thin plates snd thus
csess considerable damage, by giving-up mors ensrgy to
the tlfgtt than if it merely pessed through it vithout
fregmenting.

This system suffers from the disadvantage that the
exizl channel disacvantasgecuesly affects the sverage
density of the projectile core. This leads tc a serious
decrease in velocity snd e correspending increase in
the time of flight,

According to this invention there ir provide? e
spin stebilized projectile»comprising:

(e) e central axieslly extendinp mount

supporting a stack of rotationelly
symmetricel disc slements of uvhich the
peripheral surfaces form the outex
periphery of the projectile,

(b) some disc elements having pre-set break

zones to initiate a disintegration of the
projectile on impact uith a targst,

(c) the mount snd a first number of the disc-

elements comprising a material of a high
density,

(d) & further number of the disc elements
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comprising @ pyrophoric materisl.

Since the limited quantity of explosive substance
in the calibre rangs in question cannot be expected to
provids 8 gas impact with any appreciable destructive
effect, the said gas impact is dispensed with, in the
ssmunition according to the invention, in érd-r to obtain
a high svsrage density for the projectile. Ths quantity
of pyrophoric material incorporated into the projectile
sccorcing to the invention likewise takees account of
the requirement thet & meximum &verage density is tu bs
obteinec.

The inventior is explained further enc in more
detsil with reference to & preferred embociment shown
in the sccorpanying drawings.

In the dreuinge:

fFigure 1 showus & projectile sccording to the

inventiorn end in axisl sectiaon,

Figure 2 shous en end view, toc 2 iarger scele

of a hsavy metal core, and
Figure 3 shous s section taken on I1I-I1I of
the heavy metal core shoun in Figure 2.

As shoun in the drauings a projectile assembly 10
hac & sub-calibre projectile part 12 in a propulsive
cege 14 not described in detail, The part 12 is formed
of & pre-selectable merber of rotationelly symmeirical

elsments interconnected in a8 menner to be describec



efa

later. A central mount 16, comprising s cylindricsl
mandrel with diameter d,, extends along the longitudinal
axiz A of the projectils. The mount 16 is connected
vith a rotationally symmetrical tail piece 18 and forms
a piece unit thersuith. Annular discs 20 made of a
pyro;horic material alternats uith innulnr discs 22 made
of & matsrial of high density and are arranged in s
stack extending up from the teail piece 18. A front
annuler disc 20 is feollowed by & frusto-conical ennuler
disc ?61 made of e meterisl of high density end foliowed
by & conicel circuler ennuler disc 241 mecde of &
pyrophoric meteriel, enc so forth., The teil pirce 18
sand the ennuler disce by their respective outer periphsral
surfaces form the surfasce of the projectile 12. The
front of the stack of disce cerries the nose of the
projectile 17 formec by & rotationally symmetrical
pointed structure 26, 211 tne elements 27 tc 27 have

2 continuouz centrel tore 24 of vhich the dismeter dz
corresponds to the diameter d1 of the mount 16, This
also spplies to a blind hole 36 in the nose structure
28. In order to obtain a high everage density for the
projectile 12 the centrel mount 16 and tail piece 18

are made of a material of high density and the annular
discs 22 anc 2¢ occuny & grester volume than the

gnnular discs 20 enc 2&. As shoun in Figures 2 anc 3,
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the annular discs 22 (20) ers provided with preset
bresking points 32(30) of e trisngular shape. The
circular snnular discs 24 and 26 are similarly provided
with presst breaking points. In a sanner not shoun in
datail ths stacksd slsments 20 tc 26 are in each case
connscted by an adhssive to respectivs adjacent sleamsnts,
to the tail pisce 18 snd to the central mount 16. A
suitable example of a materisl with high density is s
tungsten based substance. Ziroon is an example of a
suitable pyrophoric base.

As a result of thie structure the projectils 10
functions as follous:-

P guide ring 15 in cocpsration with further means
not shown in the draving imparts to the propulsion cage
14 ano projectile 12 & stabilized spin anc a very high
initiel velocity. After lsaving the barrel of the
veapon the propulsion cage 14 detaches itseli from the
projectile 12 vhich then continues toc the tergst over
s generally linesr flight patn. This ensurss ths
required short flight time and thus a high probability
of hitting the targst.

Impact with the target causes the preset bresaking
points 30 end 32 to tske effect. As a result of high
velocity and centrifugsl forces produced by the spin a

cone of fragments is formed having high penstrating
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pover and ensuring a high fragmentstion density. This
results in a cestructive effsct on structural perts end
on fucl cells in ths target.

A projectile sccording to ths invention provides
good 1iaun1ty fros interfsrencs and has sn effective
spin sction. Vith a short flight time and the good
flight charactsristics with limited lose of spesd, good
resulte have been obtained on compsrtmented aluminium
targets ancd homogeneous &rmour plating at extremely
srall angles of impact incidence. The ammunition according
toc the invention is siso particulerly suitable for use
agzinct killer helicopers.

If the projectile according to the invention, uith
e structure similar to that cescrired, ie manufectured
vith & depletec uraniurm care, this provides thc advantage
of extremely high density, the meterial cencernec also
performing the function of the pyrophoric surstence and,
assuming the same mass for the projectile, for
ballistic reasons, the projectile can be rendered more
slender in the same length as in the version described.
In this letter with a lower sverage density to cbtain
a preselected mass for the missile, the length-cdiameter
ratio vas @, a length-diameter ratio of b which is
greater thsn g car be obtained for the same length and

mass as before, in thc secanc conctructional version
~
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described. This provides, with s very limited speed
loss, s mors slongated flight path and s shorter flight
tims. The propulsion bases, which sre the sams in their
sxternal shape, reguire enly different mounting systems,
adspted to the longth-dlanitcr ratios g and b

respectively.
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1. A spin stabilized projectile comprising:

(a) @& central axislly sxtsnding mount
supporting a stack of rotationally symsmetrical
disc slements of which the periphsral surfaces
form the outer periphery of ths projectile,

(b) eome diec elementes hsving prs-set brsak
zones to initiete a disintegration of the
projectile on impact with e target,

(c) the mount and e first number of the disce
elements comprieing a material of a high
density.

(d) a further number of thc disc elerents
comprising e pyrophoric meteriel.

2.  projectile in accordsnce with Claim 1, vherein
the meteriel of higr deneity comprises & tungsten based
compound.

3. A projectile in sccordance with Claim 1 o1 2,
vherein the central encd the first number of disc
. slemsnte comprise depletecd uranium.

4, A projectile substantieslly as herein described
with raference to and ss shour in ths accompanying

drauings.
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Amendments to the claims have been filed as follows

1. Ammunition for rifled barrel automatic weapons,
the ammunition having a discarding sabot and a fuseless
subTCalibre impact fragmentation projectile, the
projectile comprising;

i) a material of high density, and

ii) a pyrophoric material,
the projectile having a central axially extending mount
of material i) carrying a stack of rotationally
symmetrical disc elements, some of material i)?ggme of
material ii) of which the periphefal surfaces form the
outer periphery of the projectile, some at least of
the disc elements having pre-set break zones to initiate
fragmentation on impact.

o, Ammunition in accordance with Claim 1, wherein
the pyrophoric material (ii) comprises depleted
uranium.

%3, Ammunition in accordance with Claim 1, wherein
materials (i) and (ii) are both depleted uranium.

4, Ammunition substantially as herein described

with reference to and as shown in the accompanying

drawings.
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