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(54) Illumination munition

(57) The invention relates to an illumination munition,
particularly an illumination payload ejection device
housed within a common carrier payload delivery shell,
with a frangible safety link.

There is provided an illumination munition compris-
ing a shearable tail unit (2), a main body (5) which com-
prises a payload cavity (10a) for receiving an illumination
payload apparatus (10), a fuze, an ogive element located

between said main body and the fuze, and an explosive
train operably connected to said fuze, wherein the illumi-
nation payload apparatus comprises an illumination com-
position, a drogue parachute (47) and a main parachute
(51), wherein the main parachute is tethered by a payload
tether to the payload apparatus, such that after deploy-
ment of said main parachute said payload apparatus de-
scends under the control of said main parachute.
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Description

[0001] The invention relates to an illumination muni-
tion, particularly an illumination payload ejection device
housed within a common carrier payload delivery shell,
with a frangible safety link.
[0002] There is a requirement to provide munitions that
are Insensitive Munition (IM) compliant such that they
undergo a low order event in response to a hazard event.
There is also a desire that in the event of a blind, such
as where a munition lands without functioning, that the
munition fails in a safe mode.
[0003] Launched illumination (illum) munitions, such
as illumination shells, typically comprise an illumination
composition in a pressed or consolidated form tethered
to a main parachute. The illumination composition and
main parachute are housed in a deployment container
whose descent and spin rate are slowed by deployment
of a drogue parachute. The deployment container is jet-
tisoned, to save mass, after the illumination composition
is ignited and main parachute have been deployed. This
results in a 4kg to 5kg deployment container dropping to
the ground, either at or around the point of the descent
of the suspended illumination composition, thereby po-
tentially causing collateral damage at the site of the illu-
mination.
[0004] According to a first aspect of the invention there
is provided An illumination munition comprising a shear-
able tail unit, a main body which comprises a payload
cavity for receiving an illumination payload apparatus, a
fuze, an ogive element located between said main body
and the fuze, an explosive train operably connected to
said fuze, wherein the illumination payload apparatus
comprises an illumination composition, a drogue para-
chute and a main parachute, wherein the main parachute
is tethered by a tether arrangement to the payload ap-
paratus, such that after deployment of said main para-
chute said payload apparatus descends under the control
of said main parachute.
[0005] The payload apparatus tethered by a tether ar-
rangement which comprises a payload tether to the main
parachute such that the payload is lowered to the ground
under the action of the main parachute, such as to miti-
gate against collateral damage to the area which is being
illuminated.
[0006] The expulsion charge is caused to function by
the fuze, the activated expulsion charge provides a large
volume of gas which causes failure of the shearable tail
unit and starts to push the illumination payload apparatus
out of the payload cavity. The drogue parachute may be
tethered by a drogue tether to the shearable tail unit, such
that ejection of the tail unit applies tension on the drogue
tether which causes deployment of the drogue para-
chute.
[0007] The drogue parachute may be tethered by a
carrier tether to both a main parachute carrier and ex-
tends therethrough to a parachute delay device, wherein
said main parachute carrier comprises said main para-

chute therein.
[0008] The parachute delay device may comprise a
tether arrangement which may comprise a payload tether
for connecting payload apparatus to the main parachute,
a releasable engagement device to releasably receive
the carrier tether, an activator which is tethered by an
activator tether, wherein said activator tether may be op-
erably linked to the drogue tether, wherein upon activa-
tion of said activator causes release of the drogue tether.
[0009] The activator tether may either be shorter in
length than the drogue tether, or already be under ten-
sion, such that when the main parachute carrier is pulled
out of the payload apparatus, under action of the drogue
parachute, the activator tether may impart tension on the
activator to allow release from the releasable engage-
ment device. The activator may be a simple pin arrange-
ment which holds the drogue tether in the releasable en-
gagement device.
[0010] The primary role of the drogue parachute is to
slow the velocity of the ejected payload apparatus. The
second function is to cause deployment of the main par-
achute, which removes the need for a further energetic
device to deploy the main parachute.
[0011] The drogue parachute may be tethered by a
carrier tether to both the main parachute carrier and the
parachute delay device, such that when the carrier tether
is released from the parachute delay device it still remains
attached to the main parachute carrier, and hence re-
moves said main parachute carrier from around the main
parachute, thereby releasing the main parachute. In this
manner the only tether that remains attached to the pay-
load apparatus is the payload tether which connects to
the main parachute.
[0012] The main parachute comprises a plurality of
parachute lines which are linked and connected by the
payload tether to the payload apparatus or more prefer-
ably the parachute delay device, which is located inside
said payload apparatus.
[0013] The expulsion charge whilst ejecting the pay-
load apparatus simultaneously causes ignition of an illu-
mination delay igniter which is operably linked to the il-
lumination composition.
[0014] In a highly preferred arrangement the main par-
achute is a closed arm cruciform parachute.
[0015] The illumination composition may be at least
one consolidated pellet of illumination composition. The
selection of the illumination composition will be depend-
ent on the required Lumen output, burn time, and colour.
[0016] The provision of a common carrier shell allows
a selection of payloads to be introduced, preferably the
payload cavity has substantially parallel walls, which ex-
tend from the intersection of the tail unit to the locking ring.
[0017] In a highly preferred arrangement the main body
comprises a first threaded portion manufactured from a
first material, and the tail unit comprises a second thread-
ed portion manufactured from second material, wherein
the second material has a lower hardness value than the
first material; more preferably the first material is selected
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from a steel alloy and the second material is selected
from aluminium or alloy thereof. The tail unit including
the thread may be made from aluminium such that when
the explosive train is initiated, which may be operably
connected to an expulsion charge, causes the tail unit
thread to fail and shear.
[0018] In a further arrangement the illumination muni-
tion is a frangible munition comprising a tail unit, a main
body which comprises a payload cavity for receiving a
illumination payload apparatus, a fuze, and an explosive
train operably connected to said fuze, located between
said main body and the fuze, is a frangible ogive element,
wherein the frangible ogive element and main body are
retained in operable engagement by at least one frangi-
ble link, such that upon an impact, said frangible link is
caused to fail; such that in the event of a blind and upon
impact with the ground, said frangible link fails so as to
allow venting of any pressure from any energetic events.
[0019] The frangible link may be any connection
means, connector or fixing, which operably links the fran-
gible ogive element to the main body, such that the mu-
nition is able to function in the intended designed mode,
but which is severable or shearable upon application of
a substantial force.
[0020] The frangible link may, such as, for example be
a further shearable thread or at least one shear pin which
retains said main body and frangible ogive element in an
operable engagement.
[0021] The further shearable thread allows the frangi-
ble ogive element to be reversibly operably engaged with
the main body. The frangible ogive element and main
body may comprise cooperatively engaging male and
female threaded portions, wherein at least one of the
threads is a shearable thread. The use of a shearable
thread allows the frangible ogive element to be readily
fitted and removed without damaging the shearable link-
age.
[0022] The main body threaded portion may be man-
ufactured from a first material, and the ogive threaded
portion may be manufactured from second material,
wherein the second material has a lower hardness value
than the first material, such that upon an applied force,
such as, for example impact with the ground after a blind,
the lower hardness material readily undergoes plastic
deformation such that the frangible ogive element disen-
gages from the main body.
[0023] In a highly preferred arrangement the first ma-
terial is selected from a steel alloy and the second ma-
terial is selected from aluminium or alloy thereof. For gun
launched munitions, such as for examples shells, the
forces experienced during launch will place the shell un-
der uniform compression, however impact with the
ground, typically at an incident angle will place the fran-
gible ogive element and main body under a tensile load
or shearing load, forcing said frangible link to fail, hence
allowing venting of any gaseous outputs, the failure of
the link may substantial damage of the frangible link or
even detachment of the frangible ogive element and the

main body. The extent of the failure is such at if the ex-
plosive train or expulsion charge where to function that
the output may be unconfined i.e. vented, and reduce
the severity of the event. The extent of any energetic
material event may be reduced such that there is a re-
duced pressure build up and may not cause the primary
payload to be ejected from the shell, or may not cause
the primary payload to function.
[0024] The illumination payload apparatus and pay-
load cavity are selected such that they are preferably of
a uniform dimension, such that any payload may be read-
ily inserted into the uniform payload cavity of the munition.
In a preferred arrangement the payload is a modular unit.
This allows flexibility on logistics, that any payload may
be inserted into any available carrier munition or shell.
Conventional smoke and illumination payloads have be-
spoke shells or munitions and there is no interchangea-
bility between munitions.
[0025] The illumination payload apparatus may be in-
serted into the payload cavity from the aft end of the mu-
nition. The illumination payload apparatus may be slida-
bly engaged with the payload cavity, such as for example
it may have an engineering fit with payload cavity, such
that the illumination payload apparatus may be prevented
from moving within a direction which is normal to the lon-
gitudinal i.e. elongate axis of the munition. The payload
cavity may have substantially parallel walls, which extend
from the intersection of main body and tail unit up to the
locking ring. To prevent movement of the illumination
payload apparatus within the cavity along the elongate
axis of the munition, a locking ring may be located be-
tween the main body and said frangible ogive element,
to retain said illumination payload apparatus within the
payload cavity and prevent movement. Preferably the
locking ring and main body comprise cooperatively en-
gaging threaded portions, to allow reversible locking en-
gagement. This allows the locking ring to compensate
for any tolerances in manufacture of the illumination pay-
load apparatus, to ensure that the illumination payload
apparatus is retained in position.
[0026] The shearable thread on the tail unit allows the
illumination payload apparatus to be reversibly loaded
from the aft of the main body. Prior art shells secure the
tail unit to the main body with shearable pins, which irre-
versibly fasten the tail unit to the main body, such that
once the munition is constructed the tail unit may only be
removed by action of the device or by applying substantial
force, to cause shearing of the pins. The use of a shear-
able thread allows the tail unit to be readily fitted via facile
low cost manufacturing methods, compared to when em-
ploying the use of shearable pins.
[0027] In a preferred arrangement the illumination pay-
load apparatus is reversibly loadable from the aft end of
the main body. The provision of a threaded tail unit allows
the payload to be loaded and removed from the aft end.
In a highly preferred arrangement during use the payload
is capable of being dispensed rearwardly from the main
body, upon shearing the shearable thread.
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[0028] The frangible ogive element is a portion of the
munition, typically a shell body, and may be reversibly
operably engaged with the fuze and main body. Prefer-
ably the tail unit, main body frangible and ogive element
are secured together by shearable threads and further
shearable threads, respectively.
[0029] The frangible ogive element may have a forward
end locatable with said fuze and an aft end locatable with
said main body, wherein the internal diameter of the aft
end of said frangible ogive element may be substantially
the same as the internal diameter of said payload cavity.
[0030] The fuze may be any known fuze, such as those
that respond to selected input or stimuli or a combination
of inputs, such as, for example, mechanical actions of
the projectile, such as the action of high g forces from
gun launch or high spin rates from imparted spin, timed
delay, either mechanical or pyrotechnic, caused by sep-
aration from the launch system, or proximity to a target.
The energetic output of the fuze may be carefully bal-
anced with the expulsion charge, to ensure consistent,
reliable and suitable ignition of the expulsion charge. The
fuze may function due to electronic activation, such as,
for example, from an input from a sensor or detector from
on-board said munition or external to the munition. On-
board systems may be internal guidance systems. Ex-
ternal stimuli may be provided by, remote control, GPS
or target activated laser guidance. The fuze may be op-
erably connected to an explosive train, to provide an en-
ergetic output, such as an expulsion. Where the payload
is delivered during flight i.e. rather than a terminal effect,
the payload may be expelled from the munition by an
expulsion charge. In preferred arrangement said expul-
sion charge is suspended in free space, such that it does
not physically contact the illumination payload apparatus;
this allows for manufacturing tolerances between the ex-
pulsion charge and the illumination payload apparatus.
The fuze device may comprise safety and arming units
(SAU), energetic trains to provide sufficient stimuli to the
expulsion charge.
[0031] Where both the, main body and tail unit and the
frangible ogive element and main body are fastened with
shearable threaded portions and further shearable
threaded portions, respectively, the shearable threaded
portion has a lower shear strength than the further shear-
able thread, such that during the intended use of the mu-
nition the shearable thread between the tail unit and main
body fails first, so as to permit the expulsion of the charge
from the aft of the main body.
[0032] According to a further aspect of the invention
there is provided a method of dispensing a payload from
a munition as defined herein, comprising the steps of
causing initiation of the expulsion charge, causing shear-
ing of the shearable thread.
[0033] According to a yet further aspect of the invention
there is provided a method of dispensing an illumination
payload apparatus from a munition as defined herein,
comprising the steps of causing initiation of the expulsion
charge, which causes ignition of illumination delay igniter

and shearing of the shearable thread, such that said ap-
paratus which is tethered to said shearable tail unit is
caused to be pushed rearwardly from said shell, to dis-
perse said illumination payload.
[0034] Whilst the invention has been described above,
it extends to any inventive combination of the features
set out above, or in the following description, drawings
or claims.
[0035] Exemplary embodiments of the device in ac-
cordance with the invention will now be described with
reference to the accompanying drawings in which:-

Figures 1 show an exploded side view of a shell ac-
cording to the invention.

Figure 2 shows a cross section of the illumination
payload apparatus

Figure 3 shows a cross section along the axis of the
shell in figure 1

Figure 4 show a illumination payload apparatus

Figure 4 shows a partially ejected illumination pay-
load apparatus.

Figure 5a and 5 b show a deployment sequence of
the drogue parachute

Figure 6 shows the release sequence of the main
parachute

Figure 7 shows the deployed and activated illumina-
tion composition.

[0036] Turing to figure 1 there is provided a shell 1,
with a main body 5, which is manufactured from a steel
alloy. Located around the circumference of the main body
5 is a copper driving band 4, which allows engagement
with the rifling on the bore of a barrel, so as to impart
spin. A tail unit 2 is located at the aft of the main body 5.
The tail unit 2 is made from aluminium and contains a
male threaded portion 3, which engages with a reciprocal
female threaded portion (not shown) located in the aft of
the main body 5. The illumination payload apparatus 10
(see Fig 2), when located in the payload cavity 10a, inside
the main body, is retained in place by use of a locking
ring 6, which screws into the forward end of main body
5. The frangible ogive element 7 has a frangible link 7a,
in the form of an aluminium thread. The frangible ogive
element 7 may be secured to the locking ring 6 or directly
to the main body 5. The frangible ogive element receives
the expulsion charge 8 and fuze 9. Upon operation of the
fuze 9, the expulsion charge 8 builds up pressure within
the frangible ogive element and at the bursting pressure
the thread 3 shears and the illumination payload appa-
ratus 10 is expelled from the aft of the main body 5. During
a blind event, the shell 1 would not function as detailed
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above, and would hit the ground, wherein the frangible
link 7a would be caused to fail, such that if fuze 9 did
erroneously function, that the expulsion charge 8 would
be at least partially vented and would not cause the illu-
mination payload apparatus 10 to be expelled from the
shell 1.
[0037] Figure 2 shows the illumination payload assem-
bly 10, with a delay igniter 11 which is ignited by the
expulsion charge 8 (see Fig 1), the delay igniter after a
delayed time period ignites the illumination composition
29. When the payload 10 is ejected the drogue parachute
27 functions and the parachute delay device 21 causes
the main parachute 28 to be deployed as shown in more
detail in figure 5a and 5b.
[0038] Figure 3 shows an illumination shell 20, with a
main body 24 formed from a steel alloy, with a driving
band 26 located thereupon. A tail unit 12 is located at the
aft of the main body 24. The tail unit 12 is made from
aluminium and contains a male threaded portion 13,
which engages with a reciprocal female threaded portion
14 located at the aft of the main body 24.
[0039] The illumination payload apparatus 10 is locat-
ed in the payload cavity 15, and is retained in place by
use of a locking ring 16, which screws into the forward
end of main body 24.
[0040] The frangible ogive element 17 has a frangible
link 17a, in the form of an aluminium thread, which is
fastened to the locking ring 16. The frangible ogive ele-
ment receives the expulsion charge 18 and fuze 19. Upon
operation of the fuze 19, the expulsion charge 18 builds
up pressure within the frangible ogive element and at the
bursting pressure the thread 13 shears and the illumina-
tion payload apparatus 10 is expelled from the aft of the
main body 24.
[0041] The illumination payload apparatus 10 is a mod-
ular illumination unit, which slides into the payload cavity
15.
[0042] Upon operation of the fuze 19, the expulsion
charge 18 builds up pressure within the frangible ogive
element 17 and at the bursting pressure the thread 13
on the tail unit shears and the illumination payload ap-
paratus 10 is expelled from the aft of the main body 24.
The expulsion charge may cause a delay composition
11 to ignite the illumination composition 29.
[0043] During a blind event, the shell 20 would not func-
tion as detailed above, and would hit the ground, wherein
the frangible link 17a would be caused to fail, such that
if fuze 19 did erroneously function, that the expulsion
charge 18 would be at least partially vented and would
not cause the illumination payload apparatus 25 to be
expelled from the shell 20.
[0044] Figure 4 shows a cross section of an illumination
shell 30, where the fuze 29 has caused the expulsion
charge 28 to function with an energetic output 34, which
causes ignition of delay igniter 31 and concomitantly
shears the tail unit 32 causing ejection of the payload 33
and tail unit 32, in a rearwards direction 35, exiting the
payload cavity 36.

[0045] Figure 5a shows the initial deployment of the
payload device 43. The shearable tail unit 46 has a con-
siderable mass, is attached with a drogue tether 45 to
the drogue parachute 47, such that as the tail unit 46
moves away from the shell (not shown), it causes the
drogue parachute 47 to be pulled out of the payload ap-
paratus 43 and deployed. The primary function of the
drogue parachute is to cause rapid deceleration of the
apparatus 43. The apparatus 43 is clear of the shell, and
the delay igniter 41 is already activated with a controlled
burn ready to ignite the illumination composition 42. The
tail unit 46 has considerable momentum, and will be ex-
pected to continue its trajectory similar to that of the final
safe zone of the empty shell.
[0046] The drogue parachute 47 when it deploys acts
upon the carrier tether 48 to remove the main parachute
carrier 50, which contains the main parachute 51 (inside),
from within the payload apparatus 43. The carrier 50 and
main parachute are attached by a tether arrangement 49
to the parachute delay device 44 retained within the ap-
paratus 43.
[0047] Figure 5b shows one arrangement for the re-
lease sequence in the parachute delay device 44 for the
tether arrangement 49. The drogue parachute 47 is teth-
ered by the carrier tether 48 which at its distil end con-
nects to the releasable engagement device 60 which
forms part of the parachute delay device 44. The carrier
tether 48 is also operably attached to the main parachute
carrier 50.
[0048] The drogue parachute 47 acts upon the carrier
tether 48, which in turn acts upon the main carrier 50, via
the attachment means 58 and concomitantly applies ten-
sion to the activator tether 56. The activator tether 56 in
this arrangement is already under tension compared to
the carrier tether 48, such that upon a selected force be-
ing applied the activator tether acts upon the activator 53
causing deactivation of the engagement device 60, there-
by releasing the carrier tether from the delay device 44.
The carrier tether remains operably linked by attachment
means 58 to the main parachute carrier 58, and as the
drogue parachute 47 applies further tension it removes
the carrier 50 from around the main parachute 51 en-
cased therein. The main parachute 51 remains tethered
by payload tether 57 to the delay device 44.
[0049] Figure 6 shows the drogue parachute 64 at-
tached to the main parachute carrier 66 by the carrier
tether 65. The drogue parachute 64 is then discarded.
The main parachute 63 remains attached to the payload
apparatus 61, by means of the payload tether 67, and
the illumination composition 62 starts to burn.
[0050] Figure 7, shows the controlled descent 70 of
the illumination payload apparatus 71, under the control
of the main parachute 74. The device during its descent
illuminates 72 the target area of interest, whilst ensuring
that the payload apparatus 71 remains intact and under
the control of the main parachute, such that it mitigates
against collateral damage.
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Claims

1. An illumination munition comprising a shearable tail
unit, a main body which comprises a payload cavity
for receiving an illumination payload apparatus, a
fuze, an ogive element located between said main
body and the fuze, and an explosive train operably
connected to said fuze, wherein the illumination pay-
load apparatus comprises an illumination composi-
tion, a drogue parachute and a main parachute,
wherein the main parachute is tethered by a tether
arrangement to the payload apparatus, such that af-
ter deployment of said main parachute said payload
apparatus descends under the control of said main
parachute.

2. A munition according to claim 1, wherein drogue par-
achute is tethered by a drogue tether to the tail unit,
such that upon shearing of the tail unit causes de-
ployment of the drogue parachute.

3. A munition according to any one of the preceding
claims, wherein the drogue parachute is tethered by
a carrier tether to a main parachute carrier and ex-
tending therethrough to a parachute delay device,
wherein said carrier comprises said main parachute
therein.

4. A munition according to claim 3, wherein the para-
chute delay device comprises the payload tether for
the main parachute, a releasable engagement de-
vice to releasably receive the drogue tether, an ac-
tivator which is tethered by a activator tether to the
drogue tether, wherein upon activation of said acti-
vator causes release of the drogue tether.

5. A munition according to any one of the preceding
claims, wherein the expulsion charge causes ignition
of an illumination delay ignitor which is operably
linked to the illumination composition.

6. A munition according to any one of the preceding
claims, wherein the main body comprises a first
threaded portion manufactured from a first material,
and the tail unit comprises a second threaded portion
manufactured from second material, wherein the
second material has a lower hardness value than
the first material.

7. A munition according to claim 6, wherein the first
material is selected from a steel alloy and the second
material is selected from aluminium or alloy thereof.

8. A munition according to any one of the preceding
claims wherein the main parachute is a closed arm
cruciform parachute.

9. A munition according to any one of the preceding

claims wherein the illumination composition is at
least one consolidated pellet.

10. A munition according to any one of the preceding
claims, wherein the ogive element is a frangible
ogive element.

11. A munition according to any one of the preceding
claims wherein the payload cavity has substantially
parallel walls, which extend from the intersection of
the tail unit to the locking ring.

12. A munition according to any one of the preceding
claims wherein the payload is capable of being dis-
pensed rearwardly from the main body, upon shear-
ing the shearable thread.

13. A method of dispensing an illumination payload ap-
paratus from a munition according to any one of the
preceding claims, comprising the steps of causing
initiation of the expulsion charge, which causes ig-
nition of illumination delay igniter and shearing of the
shearable thread, such that said apparatus which is
tethered to said shearable tail unit is caused to be
pushed rearwardly from said shell, to disperse said
illumination payload.
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