EP 3 348 954 A1

(19)

(12)

(43)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 3 348 954 A1

EUROPEAN PATENT APPLICATION

Date of publication:
18.07.2018 Bulletin 2018/29

Application number: 17151164.5

Date of filing: 12.01.2017

(51)

Int Cl.:

F42B 12/42 (2006.01) F42B 27/00 (2006.01)

(84)

(71)

Designated Contracting States:

AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA ME

Designated Validation States:

MA MD

Applicant: BAE SYSTEMS plc
London SW1Y 5AD (GB)

(72)

(74)

Inventor: The designation of the inventor has not
yet been filed

Representative: BAE SYSTEMS plc
Group IP Department
Farnborough Aerospace Centre
Farnborough

Hampshire GU14 6YU (GB)

(54)

(57)

FLASH GRENADE AND ACOUSTIC MODULE THEREFOR

There is disclosed a flash grenade for selective

activation where upon activation the grenade may emit
at least 100,000 lumens, the flash grenade comprising:
an operator interface; a power source; a plurality of light
emission units each connected to the power source in-
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Description

[0001] The presentinvention relates to a flash grenade
and an acoustic module therefor.

[0002] It is known from US8113689 to provide a non-
pyrotechnic projectile capable of emitting 100,000 can-
delas per square metre and which may be selectively
activated to disorientate nearby personnel. US8113689
discloses a power source interfaced with a centralised
control electronics unit. The control electronics connect
to various light generators.

[0003] According to a first aspect of present invention
there is provided a flash grenade for selective activation
where upon activation the grenade may emit at least
100,000 lumens, the flash grenade comprising, an oper-
ator interface a power source, a plurality of light emission
units each connected to the power source independently
and comprising: an array of light emitting elements; a
power converter unit for driving the array, and a control
unitindependently connected to each light emission unit,
the control unit comprising a processor and being oper-
ably connected to the operator interface.

[0004] As such a handheld flash grenade is provided
which supplies energy toin an efficient manner and there-
by tends to make good use of the available energy, e.g.
as stored in the power source, such that a smaller power
source may be used.

[0005] Further, the independent coupling of the control
unit to each light emission unit, and the provision of a
power converter at each light emission unit, tends to pro-
vide the grenade with redundancy in case a part fails in
service.

[0006] Each light emission unit may comprise a capac-
itive energy store and/or and inductive energy store.
[0007] Such an energy store can be tuned to deliver
power in a particularly responsive manner and so can
therefore permit higher switching frequencies of the light
emitting element arrays.

[0008] There may be provided a capacitor charging
means electrically interposed between the power source
and each capacitive energy store. The capacitor charging
means may be connected to the control unit.

[0009] The control unit may be configured for driving
at least one of the arrays of light emitting elements in a
pulse mode when the grenade is activated such that in
operation the array of light emitting elements may switch
between a high power output condition and a low power
output condition repeatedly. The pulse mode may be
such that the array of light emitting elements may switch
between conditions at a frequency predetermined to dis-
orientate nearby personnel.

[0010] Thelow poweroutputmodeis substantially zero
watts.
[0011] Each array of light emitting elements may be an

array of light emitting diodes (LEDs). Further the array
of LEDs may comprise at least 20 LEDs.

[0012] The power source may be a lithium ion battery.
[0013] The power source may be operable to deliver
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output power of at least 5 kW to the light emission units.
[0014] The operatorinterface may be configured to en-
able selection between initiation modes. The initiation
modes may comprise any combination of: an instant in-
itiation, a delayed initiation, a wirelessly controlled initi-
ation, or, a passive infra-red detection initiation.

[0015] The operatorinterface may be configured to en-
able selection between activation modes. The activation
modes may comprise: a pulse mode where the light emit-
ting elements may switch between a high power output
condition and a low power output condition repeatedly,
or a continuous power output mode where the power
output is substantially constant.

[0016] According to a second aspect of the invention
there is provided an acoustic module for a flash grenade
comprising: a connector for attachment to a flash gre-
nade; an acoustic signal generator for generating at least
one predetermined acoustic signal at or around a prede-
termined frequency.

[0017] The acoustic module may further comprise an
acoustic cavity configured to substantially resonate at
the predetermined frequency.

[0018] The connector may be for detachable attach-
ment.

[0019] The connector may be for conveying electrical
signals when connected to a reciprocally configured con-
nector at a flash grenade.

[0020] The connector may be for conveying electrical
power when connected to a reciprocally configured con-
nector at a flash grenade.

[0021] The acoustic module may be configured to pro-
duce at least 100 dB.

[0022] The acoustic module may be configured to op-
erate synchronously with a flash grenade to which the
module can be connected.

[0023] The acoustic module may be activated and/or
pre-programmed by way of a remote operator interface.
[0024] So that the invention may be well understood,
embodiments thereof shall now be described with refer-
ence to the following figures, of which:

Figure 1 shows a three-dimensional representation
of ahandheld flash grenade according to the present
invention;

Figure 2 shows a schematic diagram of a first em-
bodiment of a flash grenade according to the present
invention;

Figure 3 shows a schematic diagram of a second
embodiment of a flash grenade according to the
present invention; and

Figure 4 shows a schematic diagram of a modular
acoustic attachment which may be provided as part
of the flash grenade.

[0025] With reference to Figure 1 there is shown gen-
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erally at 100 a handheld flash grenade. The grenade 100
comprises a substantially cylindrical housing 130 which
accommodates a plurality of LEDs 102 arranged as LED
arrays 120a, 120b. The housing 130 further accommo-
dates a power source 106, a means for adjusting its
standing position 108, a transceiver 110 for wireless con-
trol of the grenade, an array of ultracapacitors 114 (which
may be arranged as a plurality of arrays), a power con-
verter unit 116 (which may be arranged as a plurality of
converter units) for driving the LEDs, and a control unit
118.

[0026] The housing 130 has a substantially circular
front and back face which are substantially parallel and
separated by an interconnecting side wall surface. Incor-
porated into the interconnecting side wall, the housing
130 has facets arranged to extend axially between the
substantially circular faces of the cylindrical housing 130.
Each of these facets has arranged at it an array of LEDs,
such as LED array 120a. Further, each facet is provided
with a PIR sensor 124.

[0027] Additionally the housingaccommodates an end
connector 112 at the front face of the housing for attach-
ing and electrically interfacing an optional noise produc-
ing module (as will be later discussed with reference to
figure 4.

[0028] A manual switch 122 is provided at the back
face of the housing for selectively switching the grenade
100 between and ’on’ mode (where the grenade 100 may
emit light if so instructed) and an ‘off’ mode (where the
grenade 100 may not emit light).

[0029] Also provided at the back face of the housing
130 is an access panel or port 104 whereby either the
power source 106 can be removed (and replaced), or a
recharging energy source can be coupled into the source
106 to recharge it.

[0030] Inoperation, the handheld grenade 100 may be
picked up by an operator, switched manually from the
‘off mode to the 'on’ mode using switch 122 and subse-
quently thrown into a hostile environment. A subsequent
instruction received from the wireless transceiver 110
(which may be delivered by a remote control retained by
the operator) causes the battery 106 to transfer energy,
via the power converter units 116 and/or ultracapacitors
114 to the LED arrays 120a and 120b, which then emit
intense light and thereby disorientate adversaries prox-
imate to the grenade 100.

[0031] Figure 2 shows schematically a flash grenade
200, similar to grenade 100, where components similar
to components in flash grenade 100 are incremented by
100. Forinstance the LED array 120a of the grenade 100
in Figure 1 is similar to the LED array 220a of grenade
200.

[0032] With reference to Figure 2, there is shown a
grenade 200 provided with a plurality of light emission
units 201. Each of the light emission units 201 comprises
an ultracapacitor array 214, a power converter unit 216
and the LED array 220. The ultracapacitor array 214 is
connected to the power converter unit 216 which is in
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turn connected to the LED array 220.

[0033] For instance, a light emission unit 201 a com-
prises ultracapacitor array 214a, connected to power
converter unit 216a connected to LED array 220a.
[0034] The grenade 200 is further provided with an ul-
tracapacitor charger 215 connected to each of the arrays
of ultracapacitors 214a, 214b and 214c. The ultracapac-
itor charger 215 is connected to a power source 206 such
that the ultracapacitor charger 215 can receive and man-
age power from the source 206. The ultracapacitor charg-
er 215 is further connected to a control unit 218 such that
it may send and receive signals from the control unit 218.
[0035] The control unit 218 is additionally connected
to each of the power converter units 216a, 216b and 216
¢ such that it can send and receive signals to and from
these units.

[0036] Still further, the control unit 218 is connected to
various interface units, such as a PIR sensor unit 224
and a wireless control unit 210 (which may be provided
as part of a broader operator interface including also a
manual remote control unit) such that the control unit218
may act in dependence on signals received from these.
[0037] The control unit 218 comprises a signal gener-
ator (not shown) and/or clock for generating a periodic
signal that varies between an upper value and a lower
value at a predetermined frequency.

[0038] In operation, a disorienting light emission may
be effected.
[0039] Each ultracapacitorarray214a,214b, and 214c

is driven by the ultracapacitor charger 215, under instruc-
tion from the control unit 218 such that the charging of
the ultracapacitor array is regulated such that should the
LED array need activation at a predetermined time, the
ultracapacitor array is able to discharge through the pow-
er converter unit 216 into the LED array 220 (and thereby
put the grenade 200 is a high power output mode) in a
predetermined manner.

[0040] In particular the ultracapacitor arrays may be
driven to charge during one phase of a cycle of the pe-
riodic signal generated at the control unit 218 and then
may be driven to discharge during the second phase of
a cycle of the periodic signal.

[0041] Accordingly the LED arrays may be switched
between a high power mode (i.e. as the ultracapacitor
array 214 discharges into the LED array 220) and a low
power mode (i.e. as the ultracapacitor array 214 is
charged).

[0042] Figure 3 shows schematically a flash grenade
300, similar to grenade 100, where components similar
to components in flash grenade 100 are incremented by
200. For instance the LED array 120a of the grenade 100
in Figure 1 is similar to the LED array 320a of grenade
300.

[0043] As such, with reference Figure 3 there is shown
generally at 300 a further schematic embodiment of a
flash grenade. As compared with the Figure 2 embodi-
ment, this flash grenade 300 tends to do away with the
ultracapacitor arrays 214a, 214b, 214c and the associ-
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ated charger 215.

[0044] Thus in this Figure 3 embodiment, the light
emission units 301 comprise a power converter unit 316
connected to a LED array 320.

[0045] A power source 306 is connected to each of the
power converters 316a, 316b and 316c. A control unit
318 is connected to each of the power converters 316a,
316b and 316c¢. The control unit 318 is also connected
to various interface units, such as a PIR sensor unit 324
and a wireless control unit 310 (which may be provided
as part of a broader operator interface including also a
manual remote control unit) such that the control unit 318
may act in dependence on signals received from these.
[0046] In operation, the flash grenade 300 activates at
least one of the LED arrays 320a, 320b, and 320c when
the associated power converter unit 316a, 316b, or 316¢
is instructed by a signal from the control unit 318 to pass
electrical energy from the power source 306 to its asso-
ciated LED array. With energy being transferred from the
power source 306 to an LED array 302, the grenade 300
is placed in a high power mode of operation.

[0047] The instruction to pass energy between the
power source 306 and some or all of the LED arrays
320a, 320b, 320c may be in the form of a periodic signal
having a first phase of a cycle and a second phase of a
cycle such that the first phase of the cycle causes acti-
vation of the LED arrays 320a, 320b, 320c (i.e. electrical
energy is supplied to the LED arrays 320a, 320b, 320c)
and the second portion of the cycle causes deactivation
(i.e. not electrical energy supplied to the arrays).

[0048] In general operation any of the grenades 100,
200 or 300 may be used as follows.

[0049] An operator firstly identifies an enclosure, par-
ticularly a building, containing targets for disorientation.
[0050] The operator then throws or otherwise deploys
the flash grenade into the building (having first set the
grenade into the 'on’ mode).

[0051] Theoperator thenselects thatthe flash grenade
be activated. This selection may be by means of an in-
struction to the grenade issued, via an operator-held re-
mote control device, to the wireless transceiver. Alterna-
tively this instruction may have been made prior to de-
ployment of the grenade by setting a countdown timer
(using a clock in the control unit) such that at the end of
the countdown, the grenade is activated.

[0052] Upon activation the LED arrays are illuminated
(the particular mechanism of illumination depending on
whether the Figure 2 to Figure 3 arrangement is used).
In general this illumination will be a high frequency peri-
odic illumination where the LED arrays activated switch
between a high power output mode and a low power out-
put mode.

[0053] The flash grenades contemplated above may
be provided with a modular attachment for enhancing the
disorientation effect by providing the option of deploying
an acoustic disorientation effect.

[0054] As such, the acoustic disorientation device (or
module) 400 is provided. With reference to Figure 4, the
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acoustic disorientation device 400 has the general form
of a puck and as such the acoustic disorientation device
400 is generally cylindrical with its diameter greater than
its depth.

[0055] The acoustic disorientation device 400 can be
attached to the flash grenade system 100. Where the
acoustic disorientation device is in the form of a puck as
shown in Figure 4, the device 400 may attach to the gre-
nade 100 such that the main cylindrical axis is aligned
with the axis of the grenade 100.

[0056] The acousticdisorientation device 400 compris-
es a main body or housing 440 featuring a mating con-
nector 412, an acoustic signal generator 410 and an
acoustic resonator cavity 410. The mating connector 412
is electrically connected to the acoustic signal generator
410.

[0057] The mating connector 412 is suitable for me-
chanically fastening and unfastening from the end con-
nector 112 on the flash grenade 100. As such the con-
nector 412 provides a detachable fixture.

[0058] Further, the mating connector 412 interfaces
with the flash grenade 100 such that when mechanically
fastened together, electrical signals and power from the
flash grenade 100 may be relayed to the acoustic diso-
rientation device 400.

[0059] In particular, signals may be relayed over the
connectors 112, 412 from the control circuits 118 to the
acoustic signal generator 410, which signals activate the
acoustic signal generator 410 to cause the emission of
acoustic waves.

[0060] The acoustic signal generator 410 is arranged
to transmit acoustic waves into the resonator cavity 420.
The resonator cavity 420 is a hollow chamber within the
main body 440 configured to have dimensions suitable
for amplifying the acoustic signal by resonance.

[0061] Thus in use the acoustic disorientation device
can generate sufficiently powerful acoustic waves to dis-
orient proximate personnel. In particular it is expected
that the device can emit 100dB of sound or more.
[0062] The waveforms of the acoustic waves generat-
ed by the acoustic wave generator can be predetermined
by the user. For instance the waveforms can be pre-pro-
grammed into the control circuits 118 and selectively ac-
tivated via the operator interface.

[0063] The acoustic waves generated by the device
400 may operate synchronously with the flash system.
For instance the acoustic disorientation device 400 may
periodically alternate between a phase of acoustic wave
emission and a phase of general silence. This periodic
alternation may be coherent with and have the same pe-
riod as the high power and low power phases of the
pulsed optical disorientation signal.

[0064] In operation the acoustic disorientation device
400 can be fastened to the flash grenade 100. From here,
the acoustic disorientation device 400 can be turned on,
deployed and activated in an equivalent manner to the
LED illumination described above.

[0065] Alternative versions of the acoustic disorienta-
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tion device (or module) 400 could comprise an integral
power source and signal receiver such that there was no
necessity for electrical power and signals to be conveyed
across the connector 112.

[0066] Alternative versions of the acoustic disorienta-
tion device (or module) 400 could be provided without an
acoustic cavity.

Claims

1. Aflash grenade for selective activation where upon
activation the grenade may emit at least 100,000 lu-
mens, the flash grenade comprising:

an operator interface;

a power source;

a plurality of light emission units each connected
to the power source independently and compris-

ing:

an array of light emitting elements;
a power converter unit for driving the array;

a control unit independently connected to each
light emission unit, the control unit comprising a
processor and being operably connected to the
operator interface.

2. Aflash grenade according to claim 1, wherein each
light emission unit comprises a capacitive energy
store.

3. A flash grenade according to claim 1 or claim 2,
wherein each light emission unit comprises an in-
ductive energy store.

4. A flash grenade according to claim 2, comprising a
capacitor charging means electrically interposed be-
tween the power source and each capacitive energy
store.

5. A flash grenade according to claim 4, wherein the
capacitor chargingmeans is connected to the control
unit.

6. Aflash grenade according to any one of the preced-
ing claims, wherein the control unit is configured for
driving at least one of the arrays of light emitting el-
ements in a pulse mode when the grenade is acti-
vated such thatin operation the array of light emitting
elements may switch between a high power output
condition and a low power output condition repeat-
edly.

7. A flash grenade according to claim 6, wherein the
low power output mode is substantially zero watts.
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10.

1.

12.

13.

14.

15.

A flash grenade according to any one of the preced-
ing claims wherein the power source is operable to
deliver output power of atleast 5 kW to the light emis-
sion units.

A flash grenade according to any one of the preced-
ing claims wherein the operator interface is config-
ured to enable selection between activation modes.

An acoustic module for a flash grenade comprising:

a connector for attachment to a flash grenade;
an acoustic signal generator for generating at
least one predetermined acoustic signal at or
around a predetermined frequency.

An acoustic module according to claim 10, further
comprising an acoustic cavity configured to substan-
tially resonate at the predetermined frequency.

An acoustic module according to claim 9 or 10,
wherein the connector is for detachable attachment.

An acoustic module according to claims 10, 11, or
12, wherein the connector is for conveying electrical
signals when connected to a reciprocally configured
connector at a flash grenade.

An acoustic module according to claims 10 to 13,
wherein the connector is for conveying electrical
power when connected to a reciprocally configured
connector at a flash grenade.

An acoustic module according to any one of claims
17 to 21 wherein the acoustic module is configured
to produce at least 100 dB.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-9

A flash grenade for selective activation where upon
activation the grenade may emit at Teast 100,000 lumens, the
flash grenade comprising:an operator interface;a power
source;a plurality of Tight emission units each connected to
the power source independently and comprising:an array of
light emitting elements;a power converter unit for driving
the array;a control unit independently connected to each
light emission unit, the control unit comprising a processor
and being operably connected to the operator interface.

2. claims: 10-15

An acoustic module for a flash grenade comprising:a
connector for attachment to a flash grenade;an acoustic
signal generator for generating at least one predetermined
acoustic signal at or around a predetermined frequency.
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