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(54) Smoke payload apparatus

(57) The invention relates to a smoke payload appa-
ratus, particularly a smoke payload ejection apparatus
housed within a common carrier (10) payload delivery
shell, with a frangible safety link.

There is provided a smoke screen munition compris-
ing a shearable tail unit, a main body (5) which comprises
a payload cavity for receiving a smoke payload appara-

tus, a fuze (9), an ogive element located between said
main body and the fuze, and an explosive train operably
connected to said fuze, wherein the smoke payload ap-
paratus comprises a plurality of unconfined portions of a
smoke generating energetic material (21), wherein said
portions burn on at least two surfaces.
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Description

[0001] The invention relates to a smoke payload ap-
paratus, particularly a smoke payload ejection apparatus
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 smoke munitions, such as smoke
shells, typically comprise a plurality of smoke canisters
which are metal canisters filled with a smoke producing
agent, such as red phosphorous or hexachloroethane.
The smoke munitions typically burn in a cigarette fashion,
from one surface only. Whilst there may be a plurality
typically 155 shells contain 4 such canisters.
[0004] According to a first aspect of the invention there
is provided a smoke screening munition comprising a
shearable tail unit, a main body which comprises a pay-
load cavity for receiving a smoke 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 smoke payload apparatus com-
prises a plurality of unconfined portions of a smoke gen-
erating energetic material, wherein said portions burn on
at least two surfaces.
[0005] The portions preferably are ignited such that
they burn on all of their exposed surfaces. It has been
found that a plurality of unconfined portions, at least 10,
preferably in the range of 20 to 40, unconfined portions
may be dispersed over a wider area, and as all surfaces
of the unconfined portions burn at substantially the same
time, the effectiveness of the smoke screen is realised
more quickly and efficiently. Clearly, with a significant
increase in the number of portions capable of providing
smoke, any portion which fails to ignite, has less of an
impact on the overall screening effect. The smoke can-
ister deployed in the prior art are made from smoke gen-
erating pyrotechnics which are confined in a metal con-
tainer, which restricts the burn to only one surface of the
pyrotechnic, namely a cigarette burn. Unconfined pellets
are able to be ignited and sustain a burning reaction on
all of their outer surfaces.
[0006] The smoke payload apparatus is tethered to the
shearable tail unit; this ensures that upon ejection the tail
unit remains attached to the payload apparatus, limiting
the number of finite discarded components thus reducing
the risk of collateral damage.
[0007] The tethered payload apparatus and the tail unit
have a combined mass which is comparable to that of
the mass of the empty payload delivery shell body. This
results in the empty shell and smoke payload apparatus
with tethered tail unit possessing comparable ballistic
properties; as a result they will tend to share a common
ballistic impact point, further reducing the risk of collateral

damage. The empty payload delivery shell and smoke
payload apparatus with tail unit may progress beyond
the delivery point of the unconfined portions of smoke
generating energetic material.
[0008] In a preferred arrangement the main body com-
prises 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; more preferably the first material is selected
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 expulsion charge is initiated it causes the tail unit
thread to fail and shear.
[0009] The unconfined portions of a smoke generating
energetic material may be any smoke generating com-
position, preferably smoke compositions comprising red
phosphorous or hexachloroethane. The red phospho-
rous composition is preferably in a consolidated form,
not a loose powder, to ensure a reproducible, steady burn
rate and survivability in a gun launch environment. The
red phosphorous composition may be in the form of con-
solidated i.e. pressed pellets of powdered composition
or extruded polymers, or any commonly used form of a
red phosphorus smoke composition. The portions are
unconfined, such that at least two, preferably all surfaces
are available to support a burning front. This allows for
rapid smoke generation, in a controlled manner.
[0010] The smoke payload apparatus may comprise a
support shaft, with at least one vertical support and at
least one horizontal support to accommodate said un-
confined portions of a smoke generating energetic ma-
terial, particularly unconfined consolidated pellets of a
smoke composition.
[0011] The unconfined portions of the smoke generat-
ing energetic material abut at least two separate vertical
supports, and there is a gap between the between said
portions and the support shaft, to provide a flash path or
through-hole extending the length of the smoke payload
apparatus, such that the exothermic output from the ex-
pulsion charge may extend the length of the smoke pay-
load apparatus and ignite all of the unconfined portions
of the smoke generating energetic materials, preferably
at substantially the same time.
[0012] Munitions, particularly gun launched munitions
experience large forces upon launch, the provision of hor-
izontal supports and vertical supports reduces the loads
experienced on the smoke composition pellets, such that
the plurality of pellets are stacked and separated by said
vertical and horizontal supports. In a preferred arrange-
ment the stacked pellets are separated from each other
with a barrier, such as for example, polymers, foams,
paper etc. Particularly preferred barrier materials are low
friction paper, gas absorbent foams, the latter providing
a means of absorbing any undesirable gaseous products
that evolve from the red phosphorous composition during
long term storage, such as phosphine gas.
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[0013] According to a further aspect of the invention
there is provided a method of dispensing a smoke pay-
load apparatus from a munition as defined hereinbefore,
comprising the steps of causing initiation of the expulsion
charge, which causes ignition of said portions of smoke
generating energetic materials and shearing of the shear-
able thread, such that said smoke payload apparatus
which is tethered to said shearable tail unit is caused to
be pushed rearwardly from said shell, to disperse said
portions of smoke generating energetic materials.
[0014] In a further arrangement the smoke screening
munition is a frangible munition comprising a tail unit, a
main body which comprises a payload cavity for receiving
a smoke 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.
[0015] 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.
[0016] 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.
[0017] 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.
[0018] 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.
[0019] 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 example shells, the forc-
es experienced during launch will place the shell under
uniform compression, however impact with the ground,
typically at an incident angle will place the frangible 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
substantially damage the frangible link or even detach-
ment of the frangible ogive element from the main body.
The extent of the failure is such that if the explosive 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 reduced 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.
[0020] The smoke payload apparatus and payload
cavity are selected such that they are preferably of a uni-
form dimension, such that any payload may be readily
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.
[0021] The smoke payload apparatus may be inserted
into the payload cavity from the aft end of the munition.
The smoke payload apparatus may be slidably engaged
with the payload cavity, such as for example it may have
an engineering fit with payload cavity, such that the
smoke payload apparatus may be prevented from mov-
ing within a direction which is normal to the elongate, i.
e. longitudinal 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 smoke payload appa-
ratus within the cavity along the longitudinal axis of the
munition, a locking ring may be located between the main
body and said frangible ogive element, to retain said
smoke payload apparatus within the payload cavity and
prevent movement. Preferably the locking ring and main
body comprise cooperatively engaging threaded por-
tions, to allow reversible locking engagement. This allows
the locking ring to compensate for any tolerances in man-
ufacture of the smoke payload apparatus, to ensure that
the smoke payload apparatus is retained in position.
[0022] The shearable thread on the tail unit allows the
smoke 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 irrevers-
ibly fasten the tail unit to the main body, such that once
the munition is constructed the tail unit may only be re-
moved by function of the munition or by applying sub-
stantial force, to cause shearing of the pins. The use of
a shearable thread allows the tail unit to be readily fitted
via facile low cost manufacturing methods, compared to
when employing the use of shearable pins.
[0023] In a preferred arrangement the smoke payload
apparatus is reversibly loadable from the aft end of the
main body. The provision of a threaded tail unit allows
the smoke payload apparatus to be loaded and removed
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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.
[0024] 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 ogive element and
are secured together by shearable threads and further
shearable threads, respectively.
[0025] 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.
The position of the ogive portion and overall length of the
ogive portion has been set so that the main body of shell
is elongate compared to non-modular shells and there-
fore can afford to have a long internal dimension of one
diameter.
[0026] 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 etc.
[0027] The fuze may be operably connected to an ex-
plosive train, to provide an energetic output, such as an
expulsion charge 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 expulsion charge is sus-
pended in free space, such that it does not physically
contact the smoke payload apparatus; this allows for
manufacturing tolerances between the expulsion charge
and the smoke payload apparatus. The fuze device will
comprise safety and arming units (SAU), energetic trains
to provide sufficient stimuli to the expulsion charge.
[0028] 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 that 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.
[0029] 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.
[0030] 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.
[0031] 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 smoke
screen shell according to the invention.

Figure 2 shows a cross section along the axis of the
shell in figure 1.

Figure 3a and 3b show a smoke payload apparatus

Figure 4 shows a partially ejected smoke payload
apparatus.

[0032] 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 smoke payload apparatus 10
(shown external to the shell 1), when located in the pay-
load cavity (not shown), inside the main body 5, is re-
tained 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 alu-
minium 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 7 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 smoke payload apparatus 10 is expelled
from the aft of the main body 5. During a blind event, the
shell 1 would not function as detailed 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 smoke payload appara-
tus 10 to be expelled from the shell 1.
[0033] Figure 2 shows a smoke 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.

5 6 



EP 2 840 349 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0034] The smoke payload apparatus 25 is located 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.
[0035] 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 17 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 17
and at the bursting pressure the thread 13 shears and
the smoke payload apparatus 25 is expelled from the aft
of the main body 24.
[0036] The smoke payload apparatus 25 is a modular
smoke unit, which slides into the payload cavity 15.
[0037] 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 smoke payload apparatus
25 is expelled from the aft of the main body 24. The ex-
pulsion charge may cause a delay composition 11 to ig-
nite the smoke pellets 21.
[0038] 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 smoke payload apparatus 25 to be expelled
from the shell 20.
[0039] Figure 3a shows a smoke payload apparatus
30, which comprises a central support shaft 35, with
threaded portion 38 which tethers to the tail unit (as
shown in figure 4). The central support shaft 35 compris-
es vertical support splines 40 and horizontal support
discs 36. The cavities formed between vertical support
splines 40 and support discs 36 are filled with consoli-
dated pellets of a smoke composition 31. The pellets 31
are unconfined and are thus capable of sustaining a burn-
ing front on all of their outer surfaces, when ignited. The
pellets 31 are supported by the support discs 36, and are
individually separated from each other by low friction pa-
per 32, to prevent undesirable intimate contact and pre-
vent frictional movement between adjacent pellets. A gas
absorbent foamed polymer 34 is located between the
pellets and the lower most disc within each cavity, such
that upon gun launch the pellets move rearwardly to-
wards the end 41 of the smoke payload apparatus, and
hence move towards the support discs 36, the force ex-
erted on the pellets 31 is reduced by action on the foam
polymer 34. The foam polymer 34 is also capable of ab-
sorbing any undesirable gaseous products that evolve
from the red phosphorous composition during long term
storage, such as phosphine gas.
[0040] The expulsion charge (as shown in figure 2),
will cause ejection of the apparatus 30 from the shell
(figure 4), and said expulsion charge will also cause the
ignition of the pellets 31. The flame front from the expul-
sion charge passes in the gap 39 between the pellet 31

and the intersection of two vertical support splines 40,
(exemplified in fig 3b) and additionally passes through
slots 37 in the support discs 36, such that all of the pellets
31 are ignited by the action of the expulsion charge, at
substantially the same time. The pellets 31 are not teth-
ered to the smoke payload apparatus 31, therefore once
the apparatus has been ejected, and coupled with any
imparted spin on the shell the pellets are thrown and dis-
persed over a desired target area.
[0041] Figure 4 shows a cross section through a shell
51. The fuse 59 has been activated and has caused the
expulsion charge 58 to function, the flame front causes
a build up of pressure in the payload cavity 60, which
causes shearing of the thread on the tail unit 52, and
movement of the apparatus 55 rearwardly, to eject the
apparatus from the aft end of the shell 51. The flame front
56 flashes down the channels between the pellets and
apparatus and ignites the pellets 54, concomitantly with
the ejection of the apparatus 55 from the munition 51.
The central support shaft 57 is tethered 53 to the tail unit,
by means of a screw thread, such that as the tail unit 52
is ejected the apparatus 55 exits on the same trajectory
path.

Claims

1. A smoke screening munition comprising a shearable
tail unit, a main body which comprises a payload
cavity for receiving a smoke 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 smoke payload
apparatus comprises a plurality of unconfined por-
tions of a smoke generating energetic material,
wherein said portions burn on at least two surfaces.

2. A munition according to claim 1, wherein the portions
burn on all of their surfaces.

3. A munition according to claim 1 or claim 2, wherein
the smoke payload apparatus is tethered to the
shearable tail unit.

4. 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.

5. A munition according to claim 4, wherein the first
material is selected from a steel alloy and the second
material is selected from aluminium or alloy thereof.

6. A munition according to any one of the preceding
claims, wherein the smoke payload apparatus com-

7 8 



EP 2 840 349 A1

6

5

10

15

20

25

30

35

40

45

50

55

prises a support shaft, with at least one vertical sup-
port and at least one horizontal support to accom-
modate said unconfined portions of a smoke gener-
ating energetic material.

7. A munition according to claim 6 wherein the uncon-
fined portions of a smoke generating energetic ma-
terial abut at least two vertical supports, and provide
a flash though hole between said portions and the
support shaft.

8. A munition according to any one of the preceding
claims wherein the unconfined portions of a smoke
generating energetic material are consolidated pel-
lets.

9. A munition according to claim 8, wherein there are
a plurality of pellets stacked and separated by said
vertical and horizontal supports.

10. A munition according to any one of claims 8 to 9
wherein said stacked pellets are separated with a
barrier.

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

12. 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.

13. 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.

14. A method of dispensing a smoke payload apparatus
from a munition according to any one of the preced-
ing claims, comprising the steps of causing initiation
of the expulsion charge, which causes ignition of said
portions of smoke generating energetic materials
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 portions of smoke generating
energetic materials.

9 10 



EP 2 840 349 A1

7



EP 2 840 349 A1

8



EP 2 840 349 A1

9

5

10

15

20

25

30

35

40

45

50

55



EP 2 840 349 A1

10

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

