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(54) Frangible munition

(67)  The invention relates to a common carrier mu-
nition ammunition device, more particularly to common
carrier payload delivery shell with a frangible ogive ele-
ment.

There is provided a common carrier munition com-
prising a tail unit, a main body (5) which comprises a

payload cavity (15) for receiving a payload (22), a fuze,
and located between said main body and the fuze an
frangible ogive element (7), wherein the tail unit and main
body comprise cooperatively engaging male and female
threaded portions, wherein at least one of the threads is
a shearable thread.
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Description

[0001] Theinvention relates to a frangible munition de-
vice, more particularly to a common carrier payload de-
livery shell, with a frangible safety link.

[0002] Thereisarequirementto provide munitions that
are IMcompliant such thatthey 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] According to afirst aspect of the invention there
is provided a frangible munition comprising a tail unit, a
main body which comprises a payload cavity for receiving
a payload, a fuze, and an explosive train operably con-
nected to said fuze, located between said main body and
the fuze, is a frangible ogive element, wherein the fran-
gible ogive element and main body are retained in oper-
able engagement by at least one frangible 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.

[0004] 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.

[0005] The frangible link may, such as, for example be
ashearable thread or at least one shear pin which retains
said main body and frangible ogive element in an oper-
able engagement.

[0006] The use of a shearble 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.

[0007] 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.

[0008] 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
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load, forcing said frangible link to fail, hence allowing
venting of any gaseous outputs. The failure of the fran-
gible link may be substantial or even cause detachment
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, after said frangible
link has failed that the output may be unconfinedi.e. vent-
ed, 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.

[0009] The payload may be any commonly used pay-
load such as, for example high explosives, illumination,
smokes, decoys, chaff or a UAV. The payload and pay-
load cavity are selected such that they are preferably of
auniform 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.

[0010] In a highly preferred arrangement the frangible
ogive element may be used in combination with a tail unit
that is attached to the main body by a further shearable
thread.

[0011] The payload may be inserted into the payload
cavity from the aft end of the munition. The payload may
be slidably engaged with the payload cavity, such as for
example it may have an engineering fit with payload cav-
ity, such that the payload may be prevented from moving
within a direction which is normal to the 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 a locking ring. To prevent move-
ment of the payload within the cavity along the elongate
axis of the munition, the locking ring may be located be-
tween the main body and said frangible ogive element,
to retain said payload within the payload cavity and pre-
vent 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 payload, to ensure that the payload is
retained in position.

[0012] The locking ring or the main body of the shell
may provide the frangible link with the frangible ogive
element.

[0013] The furthershearable thread allows the payload
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 irreversibly 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 further shearable thread allows the tail
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unit to be readily fitted and removed without damaging
the shearable linkage. It is therefore possible to remove
the payload for routine inspection or to fill with a new
payload in active theatre.

[0014] In a preferred arrangement the payload is re-
versibly 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 pre-
ferred arrangement during use the payload is capable of
being dispensed rearwardly from the main body, upon
shearing the further shearable thread.

[0015] 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 frangible ogive element, main body and tail unit
are secured together by shearable threads and further
shearable threads, respectively.

[0016] Thefrangible ogive elementmay have aforward
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 such that it
screws down on the same thread as that of the locking
ring. The locking ring secures the payload within the body
of the shell.

[0017] Thefuze maybe 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 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.
External stimuli may be provided such as, for example
by fly-by wire, remote control, GPS or target activated
laser guidance.

[0018] The fuze may be operably connected to an ex-
plosive train, to provide an energetic output, such as an
expulsion charge or detonative output. Where the pay-
load is delivered during flight i.e. rather than a terminal
effect, the payload may be expelled from the munition by
an expulsion charge. In a preferred arrangement said
expulsion charge is suspended in free space within the
frangible ogive element, such that it does not physically
contact the payload; this allows for any errors in manu-
facturing tolerances between the expulsion charge and
the payload. The fuze device may comprise safety and
arming units (SAU), explosive trains to provide sufficient
stimuli to the expulsion charge.

[0019] Where both the frangible ogive element and
main body, and the main body and tail unit are fastened
with shearable threaded portions and further shearable
threaded portions, respectively, the further shearable
threaded portion has a lower shear strength than the
shearable thread, such that during the intended use of
the munition the further shearable thread between the
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tail unit and main body fails first, so as to permit the ex-
pulsion of the charge from the aft of the main body.
[0020] 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 further shearable thread.

[0021] 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.

[0022] 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 along the axis of the
shell in figure 1.

[0023] Turning 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 payload 10 (shown external to the
shell 1), when located in the payload cavity (not shown),
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 oper-
ation of the fuze 9, the expulsion charge 8 builds up pres-
sure within the frangible ogive elementand at the bursting
pressure the thread 3 shears and the payload 10 is ex-
pelled 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 thatif fuze 9 did erroneously
function, that the expulsion charge 8 would be at least
partially vented and would not cause the payload 10 to
be expelled from the shell 1.

[0024] Figure 2 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.

[0025] The payload 22 is located in the payload cavity
15, and is retained in place by use of a locking ring 16,



5 EP 2 840 351 A1 6

which screws into the forward end of main body 24. The
payload 22 is a modular illumination or smoke payload,
(contents not shown) which slides into the payload cavity
15.

[0026] 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-
mentreceives 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 payload
22 is expelled from the aft of the main body 24.

[0027] 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 payload 22 is expelled from the aft of the
main body 24.

[0028] Duringablind event, the fuze 19 would notfunc-
tion as detailed above, and the shell 20 would hit the
ground, wherein the frangible link 17a would be caused
to fail. Therefore if the fuze 19 did erroneously function,
the expulsion charge 18 would be at least partially vented
via the failed frangible link and would not cause the pay-
load 22 to be expelled from the shell 20.

Claims

1. A frangible munition comprising a tail unit, a main
body which comprises a payload cavity for receiving
a payload, 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 atleast one
frangible link, such that upon an impact, said frangi-
ble link is caused to fail.

2. A munition according to claim 1, wherein the frangi-
blelinkis a shearable thread or atleast one shear pin.

3. A munition according to claim 2, wherein the main
body comprises a first threaded portion manufac-
tured from a first material, and the frangible ogive
element comprises a second threaded portion man-
ufactured from second material, wherein the second
material has a lower hardness value than the first
material.

4. A munition according to claim 3, wherein the first
material is selected from a steel alloy and the second
material is selected from aluminium or alloy thereof.

5. A munition according to any one of the preceding
claims, wherein there is a locking ring located be-
tween the main body and said frangible ogive ele-
ment, to retain said payload within the payload cav-

ity.
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10.

1.

12.

13.

14.

A munition according to claim 4, wherein the locking
ring and main body comprise cooperatively engag-
ing threaded portions.

A munition according to any one of the preceding
claims, wherein the frangible ogive element has 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 ele-
ment is substantially the same as the internal diam-
eter of said payload cavity.

A munition according to any one of the preceding
claims wherein the fuze is operably connected to at
least one expulsion charge, wherein said charge is
suspended in free space.

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.

A munition according to any one of the preceding
claims wherein the payload is a modular unit.

A munition according to claim 10, wherein the mod-
ular unit, is reversibly loadable from the aft end of
the main body.

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.

A method of dispensing a payload from a munition
according to any one of the preceding claims, com-
prising the steps of causing initiation of the expulsion
charge, causing shearing of the shearable thread.

A device substantially as described herein with ref-
erence to the accompanying drawings.



EP 2 840 351 A1

13

Fig 1
12

Fig 2

17



10

15

20

25

30

35

40

45

50

55

9

Europdisches
Patentamt

European

EP 2 840 351 A1

Patent Office

Office européen
des brevets

[E

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 13 27 5190

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X
Y

US 6 782 829 B1 (HAN SEUNGEUK [US] ET AL)
31 August 2004 (2004-08-31)
* the whole document *

US 20047107860 Al (LOUBSER PETRUS HUGO
[ZA]) 10 June 2004 (2004-06-10)

* claim 6 *

GB 143 281 A (LOUIS BOURGUIGNON)

27 May 1920 (1920-05-27)

* shearable threading;

page 1, line 18 - line 26 *

* figures *

US 5 347 931 A (DAY EVAN E [US])

20 September 1994 (1994-09-20)

* abstract *

* figures *

US 3 842 741 A (BROTHERS J ET AL)

22 October 1974 (1974-10-22)

* abstract *

* claim 3 *

FR 2 699 659 Al (GIAT IND SA [FR])

24 June 1994 (1994-06-24)

* abstract *

* figures *

US 2005/223930 Al (BOOTES THOMAS H [US] ET
AL) 13 October 2005 (2005-10-13)

* claim 9 *

US 7 360 489 B1 (HAN SEUNGEUK [US] ET AL)
22 April 2008 (2008-04-22)

* materials;

claims 11-14 *

The present search report has been drawn up for all claims

1-3,7.9,
13

2,8,
10-12

1,13
8
2

10-12
1,13

1,13

INV.
F42B12/62

TECHNICAL FIELDS
SEARCHED (IPC)

F42B

Place of search

The Hague

Date of completion of the search

22 January 2014

Examiner

Vermander, Wim

X : particularly relevant if taken alone
Y : particularly relevant if combined with another
document of the same category

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

A : technological background
O : non-written disclosure
P : intermediate document

& : member of the same patent family, corresponding

document




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 2 840 351 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 13 27 5190

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

22-01-2014
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6782829 Bl 31-08-2004  NONE

US 2004107860 Al 10-06-2004  NONE

GB 143281 A 27-05-1920  NONE

US 5347931 A 20-09-1994  NONE

US 3842741 A 22-10-1974  NONE

FR 2699659 Al 24-06-1994  NONE

US 2005223930 Al 13-10-2005 AT 413582 T 15-11-2008
EP 1695023 A2 30-08-2006
US 2005223930 Al 13-10-2005
WO 2005121693 A2 22-12-2005

US 7360489 Bl 22-04-2008  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	abstract
	description
	claims
	drawings
	search report

