1'" AMMUNI TI ON COUNTER FIELD OF THE | NVENTI ON 5 The present invention
relates to the field of amunition counters. In one aspect, the
present invention relates to an ammunition counter for |aw
enforcement mlitary firearns or comercially avail abl e device
including but not limted to flash gun for the identification of the
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BACKGROUND OF THE INVENTION

15 An accurate count of the number of ammunition rounds used by, and
remaining in a firearm is of great importance to the user and those
responsible for the ammunition and firearm use. With firearms of any type,
particularly small and medium calibre weapons, it is frequently necessary to
accurately determine the number of rounds fired by the firearm. This is

20 particularly true when the firearm is being used especially in training or live

firing situations such as those which occur in law enforcement or in the

U

military.

One of the security problems in recent years is the accountability of

25 ammunitions being fired by the firer during live firing exercises. In training

conditions, the accountability of every ammunition round being fired is

extremely important to ensure that none of these ammunitions becomes

available to unauthorized personnel or terrorists, thereby posing a security
threat to the safety of the public at large.

30
This difficulty of counting ammunitions exists in all types of firearms,

including automatic and semi-automatic firearms.



i ncludicng automatic and sem -automatic firearns. 2 Additionally the
total nunber of rounds fired through a firearmis also of great ’

i nportance in order to nonitor the service life of the firearmso

that proper maintenance can be provided. This is true for not only
.hand held 5 firearms, but also for large calibre or platform mounted
firearms including that used by the helicopter, aircraft or tanks.
Wth such information, preventative maintenance can be perforned
before the firearmor the nmounting fails. One of the ways to account
for the expended ammunitions is to 10 account for the nunber of enpty
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15 collected and later fired. This method of accountability is highly inefficient
because it is impractical to expect soldiers to pick up every empty cartridge

every time a round is fired.

To date there have been various attempts to provide monitoring

20 systems which can provide information regarding the number of rounds
expended or remaining in a firearm. For example, the use of a hand gun in
which a microprocessor counts the number of times the gun's slide
mechanically engages a switch. Because this device requires a slide, the gun
must be configured to interface mechanically with the monitoring device. This

25 requires retooling of the slide, which, in addition to the expense, limits the
ability to use this device as an after market application. For each different type

of slide, different interfaces must be provided. Such a device is not readily
adaptable for each type of firearm, nor can a single design of such a device
possibly fit substantially all types of firearms, which are available. For

30 example, such a device cannot be easily adapted to revolvers, which do not
have slides. There are also substantial durability concerns arising out of the

thermal issue and mechanical contact between the slide and the switch.



possi bl-y fit substantially all types of firearns, which are
aval | abl e. For 30 exanple, such a device cannot be easily adapted to
revol vers, which do not have slides. There are al so substanti al
durability concerns arising out of the thermal issue and nechani cal
contact between the slide and the switch. 3 There therefore is a
need in the art for an accurate nonitoring device for counting the
nunber of tines a firearmis discharged, particularly which can be
easily fitted to all types of firearns, but particularly snmall and
medium 5 calibre weapons used in training exercises. The above
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el ectroni ¢ enhédttedresysd elmims hareianged to conbi ne signals fromsaid
sensors and the signal data is processed by the mcro-controller so

An object of the present invention is therefore to provide for an
15 ammunition counter capable of accurately determining the number of

ammunition rounds fired by a firearm so that full accountability of supplied

ammunitions may be monitored.

A further object of the present invention is to at least alleviate or

20 overcome at least one disadvantage associated with the prior art.

- SUMMARY OF THE INVENTION

The present invention provides a counting device for firearm ammunition,
25 comprising one or more sensors; a micro-controlier; a display counter; a
transmitter: a receiver; a computer network; and an electronic circuit means,
wherein said electronic embedded system is arranged to combine signals
from said sensors and the signal data is processed by the micro-controller so
that relevant signals pertinent to the firing of rounds are positively identified to
30 eliminate any false reading of rounds fired and malfunctioning of rounds
andfor weapon and wherein data is transmitted wirelessly and in real time

through the said transmitter to a computer for data storage or display.



that relevant signals pertinent to the firing of rounds are
positively identified to 30 elimnate any false reading of rounds
fired and mal functioning of rounds and/or weapon and wherein data is
transmtted wirelessly and in real tinme through the said transmtter
to a conputer for data storage or display. 4 in a preferred aspect
the invention provides for a counting devdce wherein said sensors ’
include one or nore of RFID (radiofrequency identification), smart
card, an infra-red sensor, an acoustic sensor, a pressure 5 sensor,
an accel eroneter, a photocell and thermal sensor. O her aspects and

preferred aspects @:}gﬂeiqglﬁ%iggp%& the isPSHid ch{gﬁefﬁng douping device

defined in the app ormhg a part escription of

the inventionyhdRid- said! Beassrendesluddieonavent ororéast cREHD e(radiofeguency

device for attachment to a weapon or_simlar firearm .The %%yig
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a_Pressure sSeasair, Aa@CHGbRIEUIEE PhotcbeliiErd Befifalldepsber, a
transmtter, and a display counter, and it is able to 15 detect

tﬂe firing of live rounds. Each tinme when a |ive amunition is fired,
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weapon, such as an acouStic sign ecultar to a particul ar weapon,
an increase i and ¢mpelcaned & theaappeytteor deisns, Soyaimgex patsaf thasleggription of
di scharge of round 2 short burst of flash, followed by a recoiled
force due to fr}?én‘f'";"?'ioﬂg of the ammunition, and the time 20 difference
bet ween thg signal such as the tinme between the acoustic signal and

t he signal of acceleration due to,th il . Anot .
detecting the firlrRFSERCE: & s sﬁ%%gice%f%@d?ne\%gg}r’m'ggg%f%%‘ihé?nergfma
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further node of detecting the firi ng?_ of live rounds coul d | Jn
the detectionrast SERgI e 26PUSIENPRISH U PRESSUrE sensor, an gecelbfoieter, a

micro-controller, a transmitter, RFID and a display counter, and it is able to
15 detect the firing of live rounds. Each time when a live ammunition is fired,
there are characteristic signals of the firing of rounds by the weapon, such as
an acoustic signal peculiar to a particular weapon, an increase in temperature,
a high pressure gas exhaust due to discharge of round, a short burst of flash,
followed by a recoiled force due to the firing of the ammunition, and the time
20 difference between the signal such as the time between the acoustic signal
and ihe signal of acceleration due to the recoil. Another mode of detecting
the firing of live rounds could involve the detection of pressure through a
pressure sensor each time a round is fired. A further mode of detecting the
firing of live rounds could involve the detection of increase of temperature at
25  the muzzle or the light flash from the muzzle each time a round is fired. The
signals are sent to the microprocessor for processing and removal of noise so
that an affirmative pattern of the firing of rounds from that weapon can be
ascertained to avoid false account of rounds fired. This invention utilizes
these characteristics associated to the firing of live ammunitions to determine

30 and account for the number of ammunitions expended.



25‘the-huzzle or the light flash fromthe nuzzle each tinme a round is
fired. The signals are sent to the m croprocessor for processing and
renoval of noise so that an affirmative pattern of the firing of
rounds fromthat weapon can be ascertained to avoid fal se account of
rounds fired. This invention utilizes these characteristics
associated to the firing of live amuniti®ns to deternine 30 and
account for the number of ammunitions expended. 5 The present
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similarly if the weapon is dropped on the floor or hit by an object, there is an
acceleration due to gravity or impact. However, the ranges of acceleration in
these scenarios are different. The accelerometer will detect the acceleration

in different scenarios and send the signal to the microprocessor for data

20 processing. If all signals are within the set range and if the sequence and t.he
time between the signals are in order, then that a fired round or blank is

~ confirmed even when a round malfunction during firing due to the fauit of the
| weabon or the round itself, the difference in signals can be sensed by the
microprocessor to ascertain a miss fire. The range of acceleration is

25 necessary to ensure that when the accelerometer detects acceleration and its

direction due to the recoil of firing and not due to an impact such as dropping

of the rifle on hard ground or the weapon hit by an object. The processing of

the signals such as acoustic and recoil signals and the sequence of the

signals and the time between the signals by the micro—cohtroller ensures that

30 there are no false readings of ammunition being discharged.



confi.rmed even when a round mal function during firing due to the
fault of the weapon or the round itself, the difference in signals
can be sensed by the mcroprocessor to ascertain a mss fire. The
range of acceleration is 25 necessary to ensure that when the

accel eroneter detects acceleration and its direction due to the
recoil of firing and not due to an inpactgsuch as dropping of the
rifle on hard ground or the weapon hit by an object. The processing

of the signals such as acoustic and recoil signals and the seqguence
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dat abase specifically for the user so that the data of the nunber of
rounds fired or m gsefcirRd GRRP &R LE@RSBinkiteshrdvor &I RBIE Yo ddehtifyn hiresdf
time to the database. X .
15 when he draws the rounds from the command centre of the firearm authority.
The smart card or the RFID also opens up a database specifically for the user
so that the data of the number of rounds fired or miss fired can be transmitted

wirelessly and in real time to the database.

20 Further scope of applicability of the present invention will become
apparent from the detailed description given hereinafter. However, it should
be understood that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications within the spirit and

25 scope of the invention will become apparent to those skilled in the art from

this detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS

30 " Further disclosure, objects, advantages and aspects of the present
application may be better understood by those skilled in the relevant art by

reference to the following drawings of preferred embodiments which are given



20 Further scope of applicability of the present invention will
beconme apparent fromthe detail ed description given hereinafter.
However, it should be understood that the detail ed description and
specific exanples, while indicating preferred enbodi nents of the

invention, are given by way of illustration only, since various
changes and nodifications within the spirit and 25 scope of the
invention wll becone apparent to those skilled in the art from this
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Figure 5 is the T infrastructure for wireless transmission of data from the
ammunition counter to the radio receiver which is linked to a standaione

15 personal computer on server or a database server in a local area network
(LAN) or a wide area network (WAN) through internet.

DETAILED DESCRIPTION OF THE INVENTION

20 Referring to the drawings wherein like reference numerals designate

like or corresponding parts throughout the several views, and referring initially

| ) to Figure 1, an ammunition counter 11 is shown attached to the side of a rifle
10, particularly to the mounting system. The ammunition counter 11 is

deliberately placed to not obstruct the operation of the rifle. Figure 2 shows a

25 plan view of Figure 1, wherein it may be seen that the ammunition.counter 11

is placed to the side of the mounting system.

Referring particularly to Figures 1, 3 and 4, ammunition counter 11

preferably consists of a counter container 16 made of a resilient material and

30 having an internal cavity for containment of an acoustic sensor 22,
accelerometer 23, microprocessor 25, counter display 26, relay 24 and

electronic circuitry for counter 32.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20 Referring to the draw ngs
wherein |ike reference nunerals designate |ike or corresponding
parts throughout the several views, and referring initially 9 to
Figure 1, an ammunition counter 11 is shown attached to the side of a
rifle 10, particularly to the nounting system The amunition counter
11 is deliberately placed to not obstrud® the operation of the
rifle. Figure 2 shows a 25 plan view of Figure 1, wherein it may be
seen that the ammunition counter 11 is placed to the side of the
nounting system Referring particularly to Figures 1, 3 and 4,
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a battery 27 and a radio transmtter 19. In use, a user is supplied
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microprocessor 25 only when it receives a sound from the firing of the
15 weapon. By way of an example, the sound can be within an acceptable range
of decibels for SAR 21 only rifle, or other predetermined signal range as
necessary fof each weapon. The range of loudness is necessary to prevent
the action due to signals other than the live firing of ammunition - such as
firing by the neighbouring firer.

20
Similarly, the accelerometer 23 within the device powered by the

battery 27 detects the direction and the acceleration of the recoil when a live
ammunition is fired, énd only when the acceleration of this said recoil falls
within the range of the acceleration characterised by the type of the weapon
25 used, is a correct digital signal transmitted to the microprocessor 25, which
filters the unwanted signal and picks only the pertinent signal within the range

of the recoil of the particular weapon.

The microprocessor 25 receives signals from the sensors such as the
30 two input signals from each the acoustic sensor 22 and the accelerometer 23
and compares the lapse of time, that is the time between detecting the first

signal transmitted due to receiving the loudness when a live round is fired or



of‘decjbels for SAR 21 only rifle, or other predeterm ned signal
range as necessary for each weapon. The range of |oudness is
necessary to prevent the action due to signals other than the live
firing of ammunition - such as firing by the neighbouring firer. 20
Simlarly, the acceleronmeter 23 within the device powered by the
battery 27 detects the direction and the acceleration of the recoi
when a live amunition is fired, and only when the accel eration of
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15
After or during the firing in an event including training with the rifle, a

user may observe the counter display to determine the number of rounds of

ammunition used. A radio transmitter 19 may send data of the rounds fired or

missed fired from the weapon fo a receiver 63 in the command centre for

20 downloading the number of rounds fired into a standalone personal computer

-~ or a server of a local area network (LAN) 61 or through internet access 67 to a
) remote server in a wide area network (WAN) 68. Alternatively, the data of the
number of rounds fired by the weapon can be stored in database server 64 or

a smart card or RFID 62 in order for the data to be downloadable batch format

25  to download the data in batch format.

As the present invention may be embodied in several forms without
departing from the spirit of the essential characteristics of the invention, it
should be understood that the above described embodiments are not to limit

30 the present invention unless otherwise specified, but rather should be
construed broadly within the spitit and scope of the invention as defined in the

appended claims. Various modifications and equivalent arrangements are



as a single act when a firer fires a live round. This prevents any
possible intervention by a third party to sinulate the 2 actions,
thereby triggering the displaying counter to incorrectly accept that
a live round or a blank has been fired. 15 After or during the
firing in an event including training with the rifle, a user may
observe the counter display to determ nelfhe nunber of rounds of
ammuni tion used. Aradio transmtter 19 may send data of t he rounds
fired or mssed fired fromthe weapon to a.r%%flver

command cent rigtansied2 dewinchisigr nyithine theu $BEL S58RE° hee&pvemign and
standal one peléﬁﬁgﬁ%% CRIRIY SFherford tﬁ@ré{)%bﬂ%ferﬁbéd}ﬁ'@nt@é&atwﬂé wAtrstood
roug

(LAN) 61 or t internet access to a renpte server in a w de
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format 255t ocldgyw de:rﬁé]ﬂjematoacwertmmréerermperfmnmgehpr@fead function
i nventi on may be enbodied in severa hout rtin om
the spirit O]Yar-m@oésg@m$twct@ﬁ5,egéqv§lqr§§,,”@§¥m@tﬂsq t?é:"'l'\fﬁ?%ﬂt P{(gH&UHS‘ For
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limt 30 the present invéntion unless otherw se specified, but %t her
shoul d be coasei aewlwsoaaylgndelrﬁuﬁfacaéo§§Pﬁaﬁetwa?féﬁ%e%%f%eﬂﬁfe ereas
i nvention as £ tRBByre WHbaES ﬂgﬁglfb efMer OMSthe
and equi val en%| at%]vg%njle&n@ﬁ]g hélﬂapggﬁ%nt en eduto be incl udedlgvm t hi.n
the spiri uoanm\smopmrmmftfbetennmewoodw aadts, appeth@ad @|ssrew . are equivalent
Therefore, the specific enbodiments are to be understood to be
illustrative VY& many ways in which the principles of the present
i nvention may be practiced. In the foll ow ng clains,
means- pl us-functiogn, 5 cl auses are intended to.c r : AL € £
performing the def {&IQ@H)I"SSH%PWI g RN R kOt S sdditahibh &8 BRen to
specify the presence of stated features, integers, steps or components but

15 does not preciude the presence or-addition of one or more other features,

integers, steps, components or groups thereof.”



and not only structural equivalents, but al so equival ent structures.
For exanple, although a nail and a screw may not be structural
equivalents in that a nail enploys a cylindrical surface to secure
wooden parts together, whereas a screw enploys a helical surface to
secure wooden parts together, in the 10 environnent of fastening
wooden parts, a nail and a screw are eqqivalent structures.
"Conprises/conprising” when used in this specification is taken to
specify the presence of stated features, integers, steps or
conponents butAIMS does not preclude the presence or addition of one
or nore other features, integers, steps, conponents or groups
thereof." 11 CLAIMS 1. A counting device for counting rounds of
amuni ti on di.schaAgednfingdesiceffor eauntingooopds sf agimniten Hsahirgedffromta
sensor capab}e of sensLnﬁ a first characteristic of the discharge,
at | east a s¥EBHA: S¥HBBPMEapabl e of sensing a second characteristic

of the dsscharge,ihety, figst dbhé& @Mabld ORIl §ifrsticHaPASBRRY bitheC:

a mcro-controller; 10 a counter display; a radio transmtter; and
an el ectronidischargei t neans, wherein said electronic circuit neans is
arranged to process, signals fromsaid nsors and said .

mi cro-cont rol | er 0°nReR oransl sstseiogrape i esnsli e Rekend eharggleriptic of
firing of rogedfiséHRge NHERR dif8&nihenrtsaidFréttHarattatiswat a is
transmtted through said transmtter to a renote conputer or a

conmput er networ k & grici@agentradlesr age or di spl ay.

10 a counter display;
a radio transmitter; and
an electronic circuit means,
wherein said electronic circuit means is arranged to process signals from said
sensors and said micro-controller so that relevant signal data pertinent to the
15 firing of rounds are counted, and wherein said signal data is transmitted
through said transmitter to a remote computer or a computer network for data

storage or display.

2. A counting device as claimed in Claim 1, wherein said sensors are
20 selected from infra-red sensor, acoustic sensor, pressure Ssensor,

accelerometer, photocell and thermal sensor.

3. A counting device as claimed in Claim 2, wherein said micro-controller
reads signals from both first and second sensors, including an acoustic
25 sensor and accelerometer, and measures the time between receiving each
signal and the sequence of the signal received and transmits a signal to the
display counter if sensor signals are received within a certain time range and

acoustic value of a relevant acceleration.

30



2. A counting device as clainmed in Claim1l1, wherein said sensors are
20 selected frominfra-red sensor, acoustic sensor, pressure sensor,
accel eroneter, photocell and thermal sensor. 3. A counting device as
claimed in Caim?2, wherein said mcro-controller reads signals from
both first and second sensors, including an acoustic 25 sensor and
accel eroneter, and neasures the tine ngMeen recei ving each signal

and the sequence of the signal received™and transmts a signal to the
di splay counter if sensor signals are received within a certain tine
range and atoustAcCaHItng dnvice pel @aimad K &daimsaliaind, goeren dafa signals

counting devy I i i r.ei i

fromthe sen‘ggﬁsﬁgr%r@égg{éﬁ?ﬁeﬁc}ﬁgpﬁ%@é%ggﬁwg a@%ﬂférfs@ﬁ%@b@ggh a
through a wwirelegsdodadclohN drilfbraniticodren WA N metwo NANrawethinkémehs ostored
internet or stored in a database usjng a, nenory stick device. 5 5. A
counting devincddaabasgusitg @ MYARYYGHIEKSeVI88ai ns” 2 to 4, wherein said
uni -di recti onal acoustic sensor sends an anal ogue signal to the

m crocontroller for the latter to determ ne whether the acoustic
signal is wif5hin AtdeenfingdetEenmeaimedé afiy bhe of dilaichd 2yel, wihengin said

(i n deci bel Sﬁ)ﬁ .ecﬂui gial elgt to ]to the sound of the fi riin of a r%ung) a;&g
upon the sould PERIPIAs BEPYTIR ndENYY  BYW t A'n BRROPHEdE'ET M k. ©
range for thgicrBashtrSidr 36r HRABRSY td d&tefrhBiRalhéther 3% 880 @$licasigRA8s Hithin
the paraneters used to confirmthe firing of a round. 6. A counting

devi ce as cl thenpedeteraripe sapgefof ¢haisesingd leyebwithinetiridecksils) eq@valent to
accel erat}.0 e S, I 1 - L.oif.t

ange and0t nEe G PR pdd bfaToubS Areh B e 5PN Fetelis dhtdrtfiyes to
of accel er atb@withi® the prede®irhmined range for that particular weapon, the signal is

accepted as one of the parameters used to confirm the firing of a round.

6. A counting device as claimed in any one of Claims 2 to 5, wherein said
15 acceleration sensor sends a signal to the micro-controller if the range and the
direction received is within the predetermined range of acceleration due to

recoil.

7. A counting device as claimed in any one of Claims 1 t0 6, wherein
20 boolean logic is used to confirm that a round fired by a weapon is within each

predetermined range, direction, sequence and correct timing.

8. A counting device as claimed in any one of Claims 1 to 7, wherein said
device further comprises a communication port, wherein information may be
25 stored and accessed from the micro-controller via the communication port in

batch mode.
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7. A counting device as clainmed in any one of Clains 1 to 6, wherein
20 bool ean logic is used to confirmthat a round fired by a weapon is
within each predeterm ned range, direction, sequence and correct
timng. 8 A counting device as clainmed in any one of Clainms 1 to 7,
wherein said device further conprises a conmunication port, wherein
information may be 25 stored and accessgd fromthe mcro-controller
via the comuni cation port in batch node. 30 13 9. A counting
device as clained in any one of Clains 1 to 8, wherein the

conponents of. sai & @vitibg daviceaas slaibedtin@nyiang af Cldmsalia §, whetein the

i ough sai ctoTARENES ofCRulL BRyioR o7  adedRHBUR, Dl MR Ry of o

including a subhdthpliall éwdlmw@tttmﬁamsmh &Ono:@nt@duatﬂn@we@@mhqﬁroa@h said
claimed in any one of Clains 1 to 9, wherein said container is

conveni ent | ywaﬁpaeﬁasp@e&sm HY ﬁEﬁ%ﬁeW trﬁ%lmt‘ﬂgrrﬂ%ﬁrﬁg iRglieding ya cinugiple
and operati o on. 10 11. A counting device as clained in
any one o? g?"r?%hg%y% , Wherein data is transmtted wirelessly in
real tinme to a standal one personal conputer or a server in a |local

area network, or a,ser ina e area.network t er net
12 A count | K debi@urasdRafoRAs FRTTRLIHARY CERY CARTR 1) tgierein sand
her ei nbef or ecoftaiferi BedoNidriertsf BEEBRSLIECHT MSe AREATTIRMIINRAt ARPUIRES the

function and operation of the weapon.

10
11. A counting device as claimed in any one of Claims 1 to 10, wherein
data is transmitted wirelessly in real time to a standalone personal computer
or a server in a local area network or a server in a wide area network through
internet.

15

12. A counting device as claimed in Claim 1, substantially as hereinbefore

described with reference to the accompanying drawings.



