1 Device for detecting and counting shots fired by an automatic or

sem -automatic fire arm and fire arm equi pped with such a device. 5 The

4 nvention concerns a device for detecting and counting shots fired by an
automatic or sem -automatic fire armand a fire armequi pped with such a
device. Fromthe fighter's point of vitw, one of the npbst essential
characteristics of the fire armis its availability, i.e. its to capacity
to be fully operational during operations. This inplies not only that the
fire armnu I ' ed to a@.a-%roprlate
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life of tBede¥i€€arm and which may thus interrupt the firing if the fire
armis not maintained in a regular and preventive manner. 20 The novi ng
parts of a fire armcarry out a to-and-fro novenent in the axial direction
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From the fighter’'s point of view, one of the most essential
characteristics of the fire arm is its availability, i.e. its
10 capacity to be fully operational during operations. This
implies not only that the fire arm must be liable, but that
it is also subjected to an appropriate preventive maintenance
whereby the manner in which the fire arm has been used is

taken into account.

15 Indeed, an automatic or semi-automatic fire arm contains
moving parts which are subject to wear and tear during the
life of the fire arm, and which may thus interrupt the firing
if the fire arm is not maintained in a regular and preventive

manner.

20 The moving parts of a fire arm carry out a to-and-fro
movement in the axial direction of the barrel between a front
position and a rear position, whereby this movement allows
for the recock while firing, i.e. the extraction out of the
chamber of the fired cartridge casing, its ejection,

25 followed by the introduction of a new cartridge in the empty
.chamber, either in semi-automatic mode, also called in rapid

succession, or in burst mode.



succession, or in burst node. 2 This sequence of operations may al so be
carried out in another order, i.e. introduction of a new cartridge in the
enpty chanber, firing of the amrunition, extraction of the fired cartridge
casing out of the chanber and ejection. 5 This to-and-fro novenment usually
takes place in a direction which is parallel to the axis of the barrel of
the fire arm The energy which provok@s the recoil, novenent is supplied by
t he device which activates the nmechanism the latter being either a gas

i nt ake mechani smor a short recoil nmechanismof 10 the barrel, or also a
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conditions as well as the rate of fire. That is why it is inportant for the

fire aramt VE. & ‘_I%Qk ' [ e n i speLs ' ditions
of use.5 ev%?aorarael}cﬁo S an g\#@i'al%ﬂﬁggg g%rﬁggdgléggniéuéggz?égt%%{] 25
det ect andwhiegi dsepat&blehdics theraxiihywfatherlbamren of the fire arm.

The energy which provokes the recoil movement is supplied by
the device which activates the mechanism, the latter being
either a gas intake mechanism or a short recoil mechanism of
10 the barrel, or also a long recoil mechanism of the barrel, or
a mechanism of the ‘blowback’ type or ‘retarded blowback’

type, whereby this list is not limitative.

The energy provoking the return movement of the mechanism is
supplied by a return spring which is compressed during the

15 recoil phase.

The wear of the fire arm and thus the maintenance to be
provided mainly depend on the to-and-fro movements of
the moving parts and thus on the conditions of use of the
fire arm, such as the number of shots fired and the firing

20 conditions as well as the rate of fire.

That is why it is important for the fire arm to have a ‘black

box’ which detects and registers said conditions of use.

Several methods and devices have already been suggested to

25 detect and register the shots fired by a fire arm.



'3 The nmethod of US patent 5,033,217 is based on the use of a control

el enrent to assess the nunber of shots fired by an armin a visual manner.
Thus, there is no actual counting, but nerely a 5 visualization, wthout
‘any further indications about the use of the fire arm in particular
regarding the firing conditions it has been subjected to. US patent

5,566, 486 and US patent application 20056/114084 describe devices for
counting the shots fired, based on the 10 detection of the inpulse of the
recoil shock of. the fire arm by mechanical or el ectronic sensors
respectively. These known devices that react to shocks reaching a |evel
which is swppO$euhbd obr D8spemnento 5t A@352LDi 1s dbasedheoti tiee ansewhEnafiri ng

have two sadvant ages: 150 - the rec |I de ends, ip, ticular, on
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arm vari egrasSifa & upcddn meinrdie accessori es mnth which it is provided and

it may be doubled if a grenade | auncher, a firing control systemand a
scope are added to it. 200 - the used devices do not take into account the

bllank  firipags, byrdi-ati ngyi shiong sbam1 V\hbéﬁn@{ﬁ‘gf reguent idvrdile 4ife of
the fire armand which provoke specific sorts of “wear, since these shots or
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conditions it has been subjected to.

US patent 5,566,486 and US patent application 2005/114084
describe devices for counting the shots fired, based on the
10 detection of the impulse of the recoil shock of the fire arm,

by mechanical or electronic sensors respectively.

These known devices that react to shocks reaching a
level which is supposed to correspond to the recoil of

the fire arm when firing have two major disadvantages:

150 - the recoil depends, in particular, on the weight of the fire
arm and of the shooter; or the weight of the fire arm
varies as a function of the accessories with which it is
provided and it may be doubled if a grenade launcher, a firing

control system and a scope are added to it.

200 - the used devices do not take into account the blank
firings, by distinguishing them, which are frequent in the
life of the fire arm and which provoke specific sorts of
wear, since these shots or not detected as the recoil level

is insufficient.

25 Moreover, these known devices register a shot being fired,



4 wthout any further information about the kinematic behavior of the fire

armwhil e

firing,

so that one can only forman idea about the preventive

mai nt enance requirenments for the fire arm 5 The invention ains to avoid

one or several of
based on the finding that, when firing, for every fired shot, the fire arm

experi ences

t hese disadvantages. The principle of the invention is

accelerations in the axiak direction of the barrel, whereby 1o

tthese accel erations are due to a succession of shocks produced when a shot
is fired and caused by the to-and-fro novenents of the noving parts, and

the finding that the
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The principle of the invention is based on the finding that,
when firing, for every fired shot, the fire arm experiences
accelerations in the axial direction of the barrel, whereby
these accelerations are due to a succession of shocks
produced when a shot is fired and caused by the to-and-fro
movements of the moving parts, and the finding that the
progression in time of the accelerations is typical for a
fire arm and for the type of ammunition used, thus forming
a typical signature for the fire arm and for the type of fired

ammunition.

The aim of the invention is reached with a device for
detecting and counting shots fired by an automatic or semi-
automatic fire arm, which compfises an accelerometer with a
pass band which 1is sensitive to shocks in the axial

direction of the barrel and a microprocessor for analyzing

~the signal of the accelerometer while firing, whereby the

25

microprocessor 1is equipped with an algorithm to count the
number of shots fired, based on the discernment and recording
of a shot being fired on the basis of the detection, in the
signal of the accelerometer, of all or part of the
characteristic elements of the acceleration signature which

is typical of the type of fire arm and of the different types



signal of the acceleroneter, of all or part of the characteristic elenments
of the acceleration signature which 1is typical of the type of fire arm and
of the different types 5 of ammunition used, whereby these characteristic
el ements are recorded beforehand in a nmenory of the device. The use of the
accel eroneter nakes it possible to pergorn1a detail ed anal ysis of the

accel erati on phenonena 5 occurring inthe fire armwhile firing,

i ndependently of the recoil level of the fire arm and thus of the different
factors that have an effect on the latter. According to a preferred

-enbodi nment orjt ' | bl.e t Lstinguish the type of
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correspond to the signature of the type of ammunition wused, for exanple in

order to discern blanks fromlive ammunitions, taking into account the
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the fire arm us registered tine of the recoil ort ant
i nf or mat i dhealregbil htéebehaof otheffihe drme andntdnd tdfe the different

factors that have an effect on the latter.

According to a preferred embodiment, the algorithm makes it
possible to distinguish the type of ammunition used depending
10 on whether at least a part of or certain characteristic
elements of the acceleration signature have occurred
which correspond to the signature of the type of ammunition
used, for example in order to discern blanks from live
ammunitions, taking into account the direction of the first

15 initial shock.

According to another preferred characteristic, the device
makes it possible to measure and to memorize the time
interval between the first and the second shock, whereby
this interval corresponds to the time of the recoil of the

20 moving parts of the fire arm.

The thus registered time of the recoil provides important
information about the behavior of the fire arm and the
quality of its adjustment, thus allowing for a diagnosis

and/or adjustment of the fire arm.

25 The invention also concerns an automatic or semi-automatic

fire arm equipped with a device according to the invention.



quality of its adjustnent, thus allowing for a diagnosis and/or adjustnent
of the fire arm 25 The invention also concerns an automatic or

sem -automatic fire armequi pped with a device according to the invention.
6 In order to further illustrate the invention, the follow ng exanples of
enbodi mnents of a device according to the invention for detecting and
counting shots fired by an automatic ok sem -automatic fire armare

descri bed hereafter 5 by way of exanple only and without being limtative in
any way, with reference to the acconpanying drawi ngs, in which: figure 1
schematically represents a device according to the invention for detecting
and counti nIn stioder fito efubyher] O ldwssorbbeatthe dnvsehiemut tmat feliowinar m

figure 2 represents the diagram of the signal of an accel eroneter_of the
device in (ORISR, 82 TRARATINSof Oft | fim GRTTES {1 3TRECGureR $hhd 4 are
di agranms si{pdaiticon t hese ddrddtdHEe 2hd LodritdwEsshote ¥l raie BYl awariants

of a device according to the invention. Figure 1 shows an_exanple of a
devi ce 1 ackramatgc 6r sReirankRatds fiwe g&W aseldescribed ereiteso to
say, desig b t na:%gj‘g s d g t8d3+2+3 Ll 116, a4y and it
S form%d r%?:&%yaﬁfa%%% erorr‘%?l@;r) pr)g? era%l yeei\?\n{%ahﬁa l51,:i rtl-'glvfg 5)% s,IHJ

way, with reference to the accompanying drawings, in which:

figqure 1 schematically represents a device according to

the invention for detecting and counting shots fired by
10 an automatic or semi-automatic fire arm;

figure 2 represents the diagram of the signal of an

accelerometer of the device in figure 1, as a function of

time while firing;

figures 3 and 4 are diagrams similar to those in figure 2;
15 figures 5 to 10 are all variants of a device

according to the invention.

Figure 1 shows an example of a device 1 according to

the invention.

The device 1 is a ‘black box’ so to say, designed to be
20 mounted on or to be integrated in a fire arm and it is formed

of:

o an accelerometer 2, preferably with a single axis,

positioned such that the axis of detection (X-X') is parallel

to the axis (Y-Y') of the barrel when the device 1 is fixed
25 on or in the fire arm;

o a microprocessor 3 whose program comprises an

algorithm to discern and register a shot being fired;

o a memory 4 in which the information is stored, the memory 4

being preferably a permanent memory which stays operational



posi tioned such that the axis of detection (X-X') is parallel to the axis
(Y-Y') of the barrel when the device 1 is fixed 25 on.or in the fire arm o
a m.croprocessor 3 whose program conprises an algorithmto discern and

regi ster a shot being fired; o a nmenory 4 in which the information is
stored, the nenory 4 being preferably a permanent nmenory which stays
operational 7 even in case of a power sdpply interruption and which can be
integrated in the m croprocessor 3 and which may possibly contain the

i dentification nunber of the fire armin a permanent and ineffaceable
manner, which 5 guarantees the traceability of the latter; o a
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dry cell o™ réthar dealiE AT Er y 2PThe HEVT-EESTCTS pPBPRYIDI y "EAEM and it
can thus benessinteed Sthat egaskapilbtyost theelatmer;for exanple in the grip
of the latter. The conponents 1 to 6 can be nounted as a whol e on one and
the same bdar® wWHEMBBYLCRRECHeviRELBEAN e Sor IRFe4esahyg- without any

contacts, for example of the radio type (Bluetooth or

ZigBee for example) or infrared type, or of the RFID type; of

course it may be bidirectional and it allows to register
10 external data in the memory 4, regarding for example

maintenance operations carried out on the fire arm;

o an energy source 6, for example a dry cell or a

rechargeable battery.

The device 1 is preferably small and it can thus be easily
15 integrated in most fire arms, for example in the grip of the

latter.

The compeonents 1 to 6 can be mounted as a whole on one and
the same board, whereby the device 1 then forms a stand-
alone module which does not need to be connected anywhere

20 inside the fire arm.

The working principle of the device 1 is based on the use of
an accelerometer 2 with an appropriate pass band and a
particular algorithm for processing the signal supplied by
said accelerometer which detects and analyses in that signal
25 the events linked to the kinematic phenomena that occur
when firing, such that it can be determined with certainty
whether a shot has been fired and such that it becomes

possible to discern between a blank and a live cartridge,



.al one nodul e whi ch does not need to be connected anywhere 20 inside the
fire arm The working principle of the device 1 is based on the use of an
acceleroneter 2 with an appropriate pass band and a particular algorithm
‘for processing the signal supplied by said accel eroneter which detects and
anal yses in that signal 25 the events linked to the kinematic phenonena that
occur when firing, such that it can be8deternmined with certainty whether a
shot has been fired and such that it becones possible to discern between a
blank and a live cartridge, 6 whereby shocks due to falls, recocks or

rel eases are excluded, whereby paraneters can be set for said algorithm
and these WARPERRY erZhe@s belufd] it edaddsa f GREPFIH OFT t eeleds@sacBERi stics

of the typ Lhe @ yalple [ oW Si | o3
Fegi ot er od A AUpAn AhEEEBpCBpPatorerg S b SRENToR NeTdI Motk 1, 4
parti cul ar angpthesé¢ parameatersbygaanbecedjmsdrst ers aviwgcaigassfbnd i n t he

order of 400 Hz. Figure 2 in particular shows a fire armof the firing with
10 | ocked 650 'aQEﬁéisRﬁﬁﬁxggde%%d§¥?% %gqﬁﬁﬂ%eaB? Fﬁgcﬁﬁgﬁﬂg parts is as

follows: - nmoving parts initially in front position with ammunition in
chanber ; -Fpregar5n%hannu%jtion and a shot ig fired; 15 - recoil phase of
t he anan ﬁgp g; ows how signal S 1is regilstered as a function of

time T when a live cartridge is fired with a particular type

of fire arm, by an accelerometer having a pass band in the

order of 400 Hz.

Figure 2 in particular shows a fire arm of the ‘firing with
10 locked bolt’ type, whose to-and-fro sequence of the moving

parts is as follows:

- moving parts initially in front position with ammunition in
chamber;
- preparing ammunition and a shot is fired;

15 =~ recoil phase of the moving parts;
- possibly comes to an abutment in the rear or makes
contact with end of course shock absorber;
- return phase and supply of new ammunition;

- - moving parts come to an abutment in front position.

20 We distinguish this succession of events in signal S in figure

2:

o a first shock towards the rear of the fire arm when the
shot is fired, represented by arrow A;
o o recoil time (RT) of the moving parts towards the

25 back:

o a second shock towards the rear as well of the fire arm



- possibly conmes to an abutnment in the rear or nakes contact with end of
course shock absorber; - return phase and supply of new ammunition; - -
noving parts cone to an abutnment in front position. 20 W distinguish this
succession of events in signal Sin figure 2: o a first shock towards the
rear of the fire armwhen the shot is fired, represented by arrow A, o o
recoil time (RT) of the noving parts todards the 25 back; o a second shock
towards the rear as well of the fire arm9 when the noving parts cone to an
abutnment in the rear at the end of the recoil novenent of these noving
parts towards the rear, as represented by arrow B; o o return phase (RP)

W t h new anthéni thenmpeing Bapls ieute S0 aa ehilkdeshobik thevarekr tate theont when

t he novi ng t e |t I a nt_when the chanber of the
barrel is e&%ggzdﬁgsr?g§$%§gél¥%ﬁf r&y%afi rtglvgvts&; Rggﬁv\% PEA %‘i‘tozwoar{e% and E
whi ch separnaize,t he sbpcéserdted byartkrSwf Bom one anot her and in which the

acceleration level 10 is pract.iﬁal I%; zero., The time between the three
h

shocks, asomﬁﬁﬁuﬁﬂsﬂhﬂ§e d&Fat Foh ofte¥ @mWHPéé?mcg?%H%d%ﬁ%ﬂiﬁﬂénd E are
situated W thighik-aNgREck hBbwaFds G Gl Ghif PhelREbidy RS s Tlake arm
whereby the specific values of said tinme periods for a

contact with a front abutment when the chamber of the barrel

is closed, as represented by arrow C;

o two "calm" zones D and E which separate the shocks A, B

and C from one ancther and in which the acceleration level

10 is practically zero.

The time between the three shocks, as well as the
duration of the three "calm zones" D and E are situated
within ranges that are characteristic of that type of fire
arm, whereby the specific values of said time periods for a
15 given fire arm are influenced by the setting of the fire arm

and in how far it is oiled and used.

Thus, the signal S so0 to say is the signature of the fire

arm.

Figure 3 shows signal S, produced by the accelerometer 2,
20 under the same conditions, but when a blank is fired with the

same fire arm.

We see the same succession of events A to E as when firing
live <cartridges, with this difference that the

initial impulse A is weaker and in the opposite direction.

25 The algorithm to discern and register whether a shot has been

fired consists in analyzing in the signal S supplied by the



15 given fire armare influenced by the setting of the fire arm and in how
far it is oiled and used. Thus, the signal S so to say is the signature of
the fire arm Figure 3 shows signal S, produced by the accel eroneter 2, 20
under the same conditions, but when a blank is fired with the sane fire
arm W see the sane succession of events Ato E as when firing |live
cartridges, with this difference that tHe initial inpulse Ais weaker and
in the opposite direction. 25 The algorithmto discern and regi ster whet her
a shot has been fired consists in analyzing in the signal S supplied by the
10 acceleroneter 2 whether all or part of the events Ato E are present in
order to cOMCPRRFMRRGers aWkabhehasdlbe&F Ha%te Pt THe® aBVRRESI & t&F B he

al gori thm can. dgpescht f oh @%4aBP! &0 OBondlddae ¥ididieRd 4 hahot Heshalf 7 has
been crossed by the signal S of the acceleroneter 2, as indicated in figure
4. In a parfixad-ar enbodi ment of the algorithm the direction of the
initial inpulse Ais used to determ ne whether a blank cartridge or |ive
cartridge has been fired. 10 A preferred enbodi nent of the device 1 takes
the intervallse astimaemnohheft lthee aigockshnd\ cdh adefdenrd, C fiort cesemgdient ,oras wel |

as the durat, on .of,.the "cal mzones" nd/ or, E which, iin order to he
accept ed agt}l:er {}tlé‘fjilﬁgt bhfetr rr?(?%\ﬂ]rgt ﬁe 2y hefR Grgssed by the signa

S of the accelerometer 2, as indicated in figure 4.

In a particular'embbdiment of the algorithm, the direction of
the initial impulse A is used to determine whether a blank

cartridge or live cartridge has been fired.

10 A preferred embodiment of the device 1 takes the intervals
between the three shocks A, B and/or C into account, as well
as the duration of the "calm zones" D and/or E which, in order
to be accepted as criteria to determine whether a shot has
been fired, must be situated within plausible time ranges,

15 typical for the type of fire arm concerned, whereby these

ranges are programmable parameters of the algorithm.

It should be noted that the second shock B caused by the rear
abutment of the moving parts may either not exist or may be
too weak to be taken into account; the absence of this second
20 shock B generally indicates a setting error and a restricted
functioning of the fire arm, whereby an insufficient amount
of energy is recycled by the moving parts to guarantee the

recock of the fire arm.

On the other hand, a shock B situated at a level which is
25 too high, due to too much energy being recycled at the

level of the moving parts, indicates a bad setting of the



been fired, nmust be situated wthin plausible tinme ranges, 15 typical for
the type of fire arm concerned, whereby these ranges are programabl e
parameters of the algorithm It should be noted that the second shock B
caused by the rear abutnent of the noving parts nmay either not exist or may
be too weak to be taken into account; the absence of this second 20 shock B
generally indicates a setting error andlla restricted functioning of the
fi're arm whereby an insufficient anount of energy is recycled by the
novi ng parts to guarantee the recock of the fire arm On the other hand, a
shock B situated at a level which is 25 too high, due to too nmuch energy
bei ng recydig® arm WBich glay rsrsulite 1RooreRS pe yearngrcalenent Hkeiset ting of
the 11 finrg. @ which may result in excessive wear or elenents being
broken. Thus, the neasurenent of the |level of this second shock B is
representative for the kinematic behavior of the fire arm In 5 order to be

no | onger endant. on_exteriqQr f ors,. such.as, the we t .of .a cessorles
fTxed on ¢ HIREy, 3he, AlaSKt A, Jr Ehdl hevBl PR *Pnt d odlrl srar i iee
firing, whirepresgnaified fotrhehabsmmﬂcewhaoiofhﬁohﬁd efied aycks, it is
advant ageous t o base onesi not on the absolute | evel of 10 shock B, but

on the rel &5%6FsCpPBelfe NGl FRRENJARTeRD SKECFRPE SRTF sHGR BSand t hat
9}‘ astocks /th@d/éargh@ ACGRIAsBYri Os ar $REST b Crigd DRI} &EREM Ob £t RBePRAGESS, the
in which the fire arm is held while firing, which may affect
the absolute 1level of the different shocks, it is
advantageous to base oneself, not on the absoclute level of
10 shock B, but on the relationship between the measurement of

this second shock B and that of shocks A and/or C.

According to a specific embodiment of the process, the "lack
of recoil", i.e. the absence of the second shock B while
firing, is memorized as a particular event associated with
15 said firing, which indicates a bad functioning of the fire

arm.

The recoil time RT of the moving parts, characterized by
the interval between the first shock A and the second
shock B as indicated in figure 1, 1is a representative
20 parameter as well for the kinematic behavior of the fire

arm.

In another particular embodiment of the device 1 according
to the invention, this parameter is measured and memorized so

as to allow for a diagnosis and/or adjustment of the fire arm.

25 Moreover, the microprocessor 3 can, based for example on its

internal clock, measure the interval between two shots that



of recoil", i.e. the absence of the second shock B while firing, is
menorized as a particular event associated with 15 said firing, which
i ndicates a bad functioning of the fire arm The recoil tinme RT of the
novi ng parts; characterized by the interval between the first shock A and
the second shock B as indicated in figure 1, is a representative 20
paraneter as well for the kinematic behavior of the fire arm In another
particul ar enbodi nent of the device 1 adéording to the invention, this
paranmeter is measured and nmenorized so as to allow for a diagnosis and/or
adjustnment of the fire arm 25 Moreover, the m croprocessor 3 can, based for
exanple on its Lntgrnal clock, neasure the interval between two snots t hat
he€ngthg,

12 are fir@8® EhEefhudRdetdy i AREFHE IS S B thand | eng;

identify the &iriashiondithieoRsr i Cdbrdli€idfs el dRldree daserfitfatdet B8 WeAr
of the elenents is concerned. It can also neasure the rates when firing by
bursts. 5 THRE @gpddia ywerly & thedelemenits ch$ e CORESERRSbt eft | areallsoti ne

t hat he/ShemE§§%f§QQQ?QAQQ Qﬁégi-ﬁ% bebgigﬁfgtsconditions for the fire arm
y t helshe

when firing ursts or tha has exceeded it. In another specific
enbodi mrent of the device 1 according to 10 the invention, the maxi num | evel

of 'the sianal; r odugede by mal,"Bes 08 Bed S1ABASMS G ADISHBIRL 267 30a7S 1O
time that he/she has reached the permissible firing
conditions for the fire arm when firing by bursts or that

he/she has exceeded it.

In another specific embodiment of the device 1 according to
10 the invention, the maximum level of the signal produced by
the shock B 1is measured and memorized so as to allow

for the diagnosis and/or the adjustment of the fire arm.

In another specific embodiment of the device 1 according to
the invention, the relation between the maximum level of the
15 signal produced by the shock B and the maximum level of the
initial shock A and/or the maximum level of the closing
shock C is calculated and memorized so as to allow for the

diagnosis and/or the adjustment of the fire arm.

Figure 5 illustrates a special embodiment of the device
20 which makes use of that possibility: when the
microprocessor 3 detects bursts that last too long, it
warns the shooter via an  appropriate display 8,
consisting, for example, 'of a set of light indicators 9,
10, 11 in different colors, whereby the green indicator 9
25 indicates a normal use, the orange indicator 10 indicates a
restricted use and the red indicator 11 indicates a

potentially dangerous situation.



for the diagnosis and/or the adjustnent of the fire arm In another specific
enbodi nent of the device 1 according to the invention, the relation between
the maxi num |l evel of the is signal produced by the shock B and the maxi num
1evel of the initial shock A and/or the maxi num | evel of the closing shock
Cis calculated and nenorized so as to allow for the diagnosis and/or the
adjustnment of the fire arm Figure 5 iliustrates a special enbodi nent of the
device 20 which rmakes use of that possibility: when the mcroprocessor 3.
detects bursts that last too long, it warns the shooter via an appropriate
di splay 8, <consisting, for exanple, of a set of light indicators 9, 10, 11
i n differenfudvlaorfsnattienehy paet grndexliyndeefibdri® 2te icadiec aff emachivor nal

use, the orange indicator 10 indicates a restricted use and the red

i ndi cator 19%1%di cates a potentially dangerous situation. 13 Such a
function is particularly useful in the case of machine guns. The ability of
the device 1 to _caqontinuqus|y keep track of the firing conditions may al so

be used to W& My PLohhendeviradeieniCORt Srue LY ikesPatrng, ofitthey

mechani cal #i1ti@ldf ashdilt idRsAGAt Disol bedSubdli €8t eibel Qi &n b to
modify its operation node, for exang:e by provoking the transition from
firing W tmechapdiemdoborie tfoine pirigliv thisae ogchabital (igderface axaml e

Bel gi an patf@éua@%r 1190]a’590§r)dicia'%e8r dﬁ'[ E‘Eﬁ?gure 6, and to modify its
operation mode, for example by provoking thé transition from
firing with a locked bolt to firing with an open bolt (see
for example Belgian patent No. 1,001,909), in order to

10 prevent a spontaneous ignition of the ammunition in the chamber.

To this end, one only has to register a table or a chart in
the memory 4 of the microprocessor 5 which defines, as a
function of the length of the shots, the number of shots
fired on the basis of which the operation mode of the fire

15 arm must be commutated.

As represented in fiqure 7, a real-time clock 14 may be
included in the device 1 which makes it possible for the
microprocessor 3 to register in the memory 4 the exact and

complete date of every fired shot.

20 One may also include in the device 1 a localization system
15, of the GPS type for example, either in combination with
the clock 14 or on its own, which enables the microprocessor
3 to register the position of the fire arm for every fired

shot in the memory 4.

25 In short, the above-described devices make it possible to

detect and record the shots fired, possibly also to make a



10 prevent a spontaneous ignition of the ammunition in the chanber. To this
end, one only has to register a table or a chart in the nenory 4 of the

m croprocessor 5 which defines, as a function of the length of the shots,

t he nunber of shots fired on the basis of which the operation node of the
fire 15 armnust be commutated. As represented in figure 7, a real-tine
clock 14 may be included in the devicei4d which nmakes it possible for the
m-croprocessor 3 to register in the nmenory 4 the exact and conplete date of
every fired shot. 20 One nmay also include in the device 1 a |ocalization
system 15, of the GPS type for exanple, either in conbination with the

cl ock 14 ordigtinctignnbelinfen ehebblank madrildivepracbsidues fired,eginst er t he

position of s S\uES i L t. 1n . the .ne ._25.1n short,

t he above- eésg?ﬁ?r[)ﬂeld'ﬁld%{/srimc%gnr?a eelytgﬂpez)gg'iI}oelsde]aoctléJ ri)c?el'théevc Oggg%élré%%r%'{%e shot s

fired, possimi,ynamedytbymeéssurihy tthestieocil oninketofeehet hevbhankamuy] |ive

cartridges and to contj nuousl% anal yze_t he ki nenatic behavior of the
o]

fired
fire arm ﬂ‘:‘;i'{]f’gl Fhal AEIUSFRRRE t RETPEE0IAT t PRRIPANGE nd%d Hg® paPes t° such

that adjsustyedy oF KBS cQEmERF & AP NSE dditlktsqdue to 5 wear of the elenents
may be detected. In a broader sense, the above-described devices nake it

possi ble to continuously control the use and efficiency of the fire armin

real time b%ligdiﬁngdg% aQQH@éje%hgr £EHU§ﬂdE§%ribed devices make it
possible to continuously control the use and efficiency of

the fire arm in real time by indicating anomalies or dangerous

firing conditions to the shooter, or even by acting on the

10 firing mechanism so as to adjust its operation, for example,

so as to provoke the transition from firing with a locked bolt

to firing with an open bolt, in order toc avoid any spontaneous

ignition of the ammunition in the chamber.

It is clear that every type of fire arm is characterized by
15 its own to-and-fro sequence of the moving parts and thus by
its own acceleration signature with a succession of shocks
and calm zones that are specific to the fire arm and the

ammunition used.

In the case of a fire arm of the ‘open bolt’ type, the to-
20 and-fro sequence of the moving parts takes place in the
following manner:
- moving parts initially in a position close to the
rear abutment, return spring compressed,
- return phase with new ammunition being supplied;
25 - abutment of the moving parts in front position;
- ammunition is fired;
- recoil phase of the moving parts:;

- - possibly rear abutment or contact with shock



firing conditions to the shooter, or even by acting on the 10 firing

mechani smso as to adjust its operation, for exanple, so as to provoke the
transition fromfiring with a |locked bolt to firing with an open bolt, in
order to avoid any spontaneous ignition of the ammunition in the chanber.
It is clear that every type of fire armis characterized by 15 its own
to-and-fro sequence of the noving partsland thus by its own accel eration
siignature with a succession of shocks and calmzones that are specific to
the fire armand the amunition used. In the case of a fire armof the
“open bolt' type, the to- 20 and-fro sequence of the noving parts takes
place in the foRsReE REnRBAE: of BRKIGRYISEFts initially in a position close
to the rear abut ; ' C r -, return.phase with new
anmuni ti on bei ng gﬁgﬁf‘?@ﬂ%ﬁ%ﬁgﬁ? rfag%a@?%@glel rrlorglieanéopégfélni%l ront
position; - amumithieomeas dbutent, retwin spirdng odmplessedvi ng parts; -
possi bly rear abutnment or contact with shock 15 absorber at end of the
course; - noving parts cone to a standstill in a position close to the rear
abut ments, &AL S Rd NG CARRS $otesRaER LA BriEASHb Cnafdde NGLESSAry 1N

order to manage the energy source.
energy source,

The lifetime of the energy source 6 of the device 1, for
example a cell, 1s a major acceptation criterion for

the concept.

10 Ideally, the cell should be irreplaceable and inaccessible,
and it should last the whole life through of the fire arm

while being small-sized.

More reasonably, it is acceptable to replace the cell during
every preventive maintenance, at least in the case of
15 military fire arms which are subject to regular and

programmed maintenance services.

The power consumption of the device 1 may be minimized by
managing the active modes and sleep modes of the electronic
circuits 16, such that the latter are only fully current-fed

20 when necessary.

A first method, illustrated in figure 8, consists in placing,
in series with the power supply 6 of the device 1, a switch
17 which is activated so as to close under the pressure on

the trigger of the fire arm.

25 A second method consists in using a switch 17 which is a



The lifetinme of the energy source 6 of the device 1, for exanple a cell, is
a mgjor acceptation criterion for the concept. 10 ldeally, the cell should
be irreplaceabl e and inaccessible, and it should last the whole life
t hrough of the fire arm while being snmall-sized. Mdre reasonably, it is
acceptable to replace the cell during every preventive nmaintenance, at
| east in the case of 15 mlitary fire ¥ nms which are subject to regular and
programed nai nt enance services. The power consunption of the device 1 may
be m nim zed by nmanaging the active nodes and sl eep nodes of the electronic
circuits 16, such that the latter are only fully current-fed 20 when
necessary. SenEor sthafetdesects| vhen rdeegrin 15 digkenginchérdsts in placing, in
series with the power supply 6 of the device 1, a switch 17 which is
activated so as to close under the pressure on the trigger of the fire arm
25 A secondheet dosiecoesititaetn aesisoy aiswi foh kxampleh ias aa;i@cisénem t hat
detects when the grtpthg haken i_n hand. The above-nenti oned senso for

e

exanpl e, a TP SEX O (P PIBREF) CPPSE 2N hFHF tohst ¥ ? current

when  in rest dést Nishenotdar oAbt d18dufi €6AAADEFSamperd. thi rd met hod
consists in using a switch 17 in the formof a shock sensor, activated as

of a certain predeterm ned
5 A third method consists in using a switch 17 in the form of

a shock sensor, activated as of a certain predetermined

shock level.

This shock sensor is designed to detect any shock which
may correspond to the initial impulse A of a shot being
10 fired, and to turn on the device as socn as said shock is

detected.

As represented in figure 9, the temporary closing of the
sensor 17 turns on a locking circuit 18, which transmits the
electric current to the circuits 16 of the device 1:; the
15 latter, once they have been activated, can then apply the
algorithms for detecting and counting the shots fired to the

signal S of the accelerometer.

Use is preferably made of a bidirectional shock sensor 17
which is normally open, which is only sensitive to shocks
20 produced in one or other direction of its axis of detection,
which is fixed to the fire arm in such a manner that its axis
of detection X-X' is parallel to the axis of the barrel Y-Y'
and whose sensitivity is selected in such a manner that it
will react to impulse 1levels corresponding to blank

25 cartridges or live cartridges being fired.



shock level. This shock sensor is designed to detect any shock which may
correspond to the initial inpulse A of a shot being 10 fired, and to turn
on the device as soon as said shock is detected. As represented in figure
9, the tenporary closing of the sensor 17 turns on a locking circuit 18,
which transnmts the electric current to the circuits 16 of the device 1;
the 15 latter, once they have been actiypted, can then apply the algorithns
for detecting and counting the shots fired to the signal S of the
acceleroneter. Use is preferably made of a bidirectional shock sensor 17
which is normally open, which is only sensitive to shocks 20 produced in

one or othetr dif&§id e Ofotdd hdts iaf GO ettt hmi 31§ sX86hd® the fire
armin such a manner that its axis of detection X-X is parallel to the

axis of t hea%%#‘f@e vhe cigrditdobe eferdia |dﬁthye| &, sa$ exrawd aisnthe¥ hake nanner

or 1 ve car [PTIRE S hetngh Ty Foarastycne  FRLEERRIARLETe ot Alondihd Ad | 70°°

sever al nllthsetnnds glooclad® iwddile ridte bel p@umb&véﬂ of the device 1, as soon
as they are turned on, in which case the initial inpulse corresponding to
the first shock Awll not be perceived. 5 This is no obstacle to the

appl i catd onmiefs tile nal gbstidre & m@e abﬂﬂhéa’iﬁfont bat thdea i €Bm| Ssheddg
charged indicates that there
the fact that the device is being charged 1nd1cates that there

has been such a shock A.

However, the direction of the initial impulse of the first
shock A, which makes it possible to discern between a blank
10 cartridge and a live cartridge being fired, is not

identified in this case.

This disadvantage can be remedied by making use, as
represented in figure 10, of +two unidirectional shock
sensors 19 and 20 instead of a single bidirectional sensor,
15 and by placing them head to tail and connected in parallel,
in such a manner that one sensor closes as a result of an
initial impulse towards the rear of the fire arm, as is the
case when a live cartridge is fired, and the other closes as
a result of an impulse to the front, as is the case when a

20 blank cartridge is fired.

The locking circuit 18 of the power supply 6 only has to
memorize then which of the two sensors 19 or 20 has initiated
the charge to enable the microprocessor 3 of the device 1 to

make the distinction.

25 An advantage of the device 1 shown in figures 9 and 10 is that

the shock sensor 17 or the shock sensors 19 and 20 may be



has been such a shock A. However, the direction of the initial inpulse of
the first shock A which nakes it possible to discern between a blank 10
cartridge and a live cartridge being fired, is not identified in this case.
Thi's di sadvant age can be renedi ed by nmaki ng use, as represented in figure
10, of two unidirectional shock sensors 19 and 20 instead of a single

bi di rectional sensor, 15 and by pl aci ng ¥*hem head to tail and connected in
parallel, in such a manner that one sensor closes as a result of an

initial inpulse towards the rear of the fire arm as is the case when a

live cartridge.is fired, and the ather cl oses a result of an inpulse to
the front, dSRIERERECSR WHER 2702008 afeiEartIaCHgeNTS MORE The THcki ng

circuit 18 cfcdeherpmvesr sEPRind Geignl yibasitd oFenHd @i dheiromdkshr 0f3,t he two
sensors 19 or 20 has initiated the charge to enable the m croprocessor 3 of

t he devi ce Mhegebkgpitbet [flevdrst ilncihiusn. famsam agbardzjenst naslgewhdehl shown
|n figures adndf bepdital andEomfiRRlAENSLi A (B Bl k sensors 19 and
20 may be 1 ?np ené%?% on gne an tﬁe sane e ectron?% oard as the
accel eroneter 2 and the circuits of the mcroprocessor 3, whereby the
device 1_th forns,a_ stand-al ong modul e which_ _does pot_require an
connecti 8nsliisfn§?‘8emf’ﬁ%°3]iorcgsg?ﬁ1 §5°a}”f lttehé’uﬁi &PB%r tbaé"éjg rmgg ’anlrb(-{f‘&‘d%f‘l into
standby nodenodien ithicthisumes very little current, for example less than

one microampere, and if it does not take long to reactivate

it and to get it out of said standby mode, for example a few

tens of microseconds, it is advantageous to use the above-

10 described sensors, not to turn on the device, but to wake

up the microprocessor 3 out of standby mode, as illustrated

in figures 11 and 12.

In figure 11, the temporary closing of the sensor 17
activates the wake-up signal 21 of the microprocessor 3 at

15 the interrupt input 21 of the microprocessor 3.

The special embodiment of figure 12 makes use of two
unidirectional shock sensors 192 and 20, placed head to tail,
each connected to a different wake-up signal of the
microprocessor 3, for example each at two interrupt inputs
20 21 and 22 of the microprocessor 3 if the latter has at least

two such inputs.

In this manner, the microprocessor determines, by
identifying which of the two sensors has reactivated it
first, the direction of the initial impulse, such that a
25 distinction can be made between a blank cartridge and a live

cartridge being fired.



node it consunes very little current, for exanple I ess than one

m croanpere, and if it does not take long to reactivate it and to get it
out of said standby node, for exanple a few tens of mcroseconds, it is
advant ageous to use the above 1o described sensors, not to turn on the
device, but to wake wup the mcroprocessor 3 out of standby node, as
illustrated in figures 11 and 12. In figure 11, the tenporary cl osing of
the sensor 17 activates the wake-up signal 21 of the m croprocessor 3 at
15 the interrupt input 21 of the mcroprocessor 3. The special enbodi nent of
figure 12 makes use of two wunidirectional shock sensors 19 and 20, placed
head to taify i%aE*}EeQP npget ethd 05 Ryl dfifonr 8t ey YRaiisd %lsjz'gfi g_ to

m croprocessor 3, for exanple each at two Intérrupt 1nputs 31°and” 22 of
t he m croprbthessoabgvéfdaseribett er ekampdted ,eastbutwo shel i npumserdwst his
manner, the_m croprocessor determ nes, b identifyi ich of the two
sensors hasm?%%é& Qﬁﬁ%ﬁfi?anf § st %rﬁ9d¥P%c thc%¥ ?ﬁﬁmgﬁf??%ﬁHQn%% se,
such that ac@éntisgi ohéi Ghotan heirnPdei bed Wegn #n bhadkmeaid riodgesamt-a |ive
cartridge being fired. It is clear ;that the invention s by no neans
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shots being fired by an automatic or sem -
the following claims.



automatic fire armas described above while still remining within the
scope of the invention as defined in the following clains. 20 Cains. 1.-
Device for detecting and counting shots fired by an autonmatic or

sem -automatic fire armw th a barrel and noving parts to recock the fire
arm sliding in the axial direction 5 (Y-Y') of the barrel between a front
position and a rear position, whereby the fire arm undergoes accel erations
in the axial direction (Y-Y') of the baggel for every fired shot, caused by
a succession of shocks due to the shot being fired and to the novenents of
the noving 1o parts, whereby the progression in tine of the accel erations

Is typical for a fire armand for the type of amunition wused, thus formng
a typical signature for the fire armand for the type of amrunition

characterizgﬂ in that it conprises an acceleroneter (2) with a pass band
which is s to 15 shocks in the axial direction (Y-Y') of the barrel

and a mcroprocessor (3) for analyzing the signal (S) of the acceleroneter
(2) while fjring, wher the m croprocessor (3) is equipped with an

al gori thmto co ﬁYl‘F‘ﬁe%%nﬁg?teﬁtmgﬁo? f FPERTIBASsSROSR therfl sB¥r ffent and
recordi ng ofutoritalc 3@ BemDoabtdnefienribe HARIwitd o BArdeteshiiofovidy the

signal of the acceleroneter, of all or part of the characteristic ‘elenents
of the accePaft itoh HICQF&t the Rhrehars, tShidiag dn the axial direction

5 (Y-Y’") of the barrel between a front position and a rear
position, whereby the fire arm undergoes accelerations
in the axial direction (Y-Y') of the barrel for every
fired shot, caused by a succession of shocks due to the
shot being fired and to the movements of the moving

10 parts, whereby the progression in time of the accelerations
is typical for a fire arm and for the type of ammunition
used, thus forming a typical signature for the fire arm and
for the type of ammunition, characterized in that it comprises
an accelerometer (2) with a pass band which is sensitive to

15 shocks in the axial direction (Y-Y’') of the barrel and a
microprocessor (3) for analyzing the signal (S) of the
accelerometer (2) while firing, whereby the microprocessor
{3) is equipped with an algorithm to count the number of
shots fired, based on the discernment and recording of a shot

20 being fired on the basis of the detecéion, in the signal of
the accelerometer, of all or part of the characteristic
elements of the acceleration signature which is typical of
the type of fire arm and of the different types of ammunition
used, whereby these characteristic elements are recorded

25 beforehand in a memory (4) of the device.

2.~ Device according to claim 1, characterized in that the
algorithm to determine whether a shot has been fired is based

on the occurrence of at least two shocks within a pre-



the type of fire armand of the different types of ammunition used, whereby
these characteristic elenents are recorded 25 beforehand in a nenory (4) of
the device. 2.- Device according to claim1, characterized in that the
algorithmto determ ne whether a shot has been fired is based on the
occurrence of at |east two shocks within a pre 21 determned tine range
which is characteristic of this type ofs;fire arm 3.- Device according to
claiml1l or 2, characterized in that the algorithmto determ ne whether a
shot has been fired is 5 based on the occurrence of at |east three

successi ve shocks (A, B,C) within pre-determned tinme ranges which are

char act er i sgége@liredat igpeadde flRMAII® charabeyt it iRCEFH dhAg topanyr one of
the preceding clains, characterized in that the algorithmto determ ne

whet her a §B'&{dM-has been fired is based on the occurrence of at |east

t hree successive shocks (A B,C) within pre-determned tine ranges which are
characteristic for that type of fire arm and on the fact that one of these
shocks (A B3G bDoeisce reddverdiogpdasi tedadmr écbirofl, othtlhecbéhized hiockishatl5 5. -

Devi ce accordi ng,to . ne pf the preceding clajins,, characterized in that
the al gorit hf n‘gk%%rﬁ%bco{fsi%tgrpéngdgf“ég%%eat%}éoﬁulP%? i %ﬁerbf gJare“cgaliE'm zone"
(D, E) dwingaydd ch tHee deevekeptet B st OD&dsd hde tdinoreegher amicdrs (2) is
practically zero between two successive shocks (A B, C, and

(A, B,QC) within pre-determined time ranges which are

characteristic of that type of fire arm.

4.- Device according to any one of the preceding claims,
characterized in that the algorithm to determine whether a
10 shot has been fired is based on the occurrence of at least
three successive shocks (A,B,C) within pre-determined time
ranges which are characteristic for that type of fire arm,
and on the fact that one of these shocks (A,B,C) goes in the

opposite direction of the other shocks.

15 5.- Device according to any one of the preceding claims,
characterized in that the algorithm makes it possible to
determine the duration of a "calm zone" (D,E)}) during which
the level of the signal (S} of the accelerometer (2) is
practically zero between two successive shocks (A,B,C), and

20 in that it can only be validly determined whether a shot has
been fired if the duration of the "calm zone" (D,E) 1is
situated within a programmed range which is characteristic

of the type of fire arm.

6.— Device according to any one of <claims 3 to 5,
25 characterized in that, if there have been three shocks
(A,B,C), the algorithm makes it possible to measure and to

memorize the time interval (TI) between the first shock (A)



20 in that it can only be validly determ ned whether a shot has been fired
I f the duration of the "calmzone" (D,E) is situated within a progranmed
range which is characteristic of the type of fire arm 6.- Device according
to. any one of clainms 3 to 5 25 characterized in that, if there have been

t hree shocks (A B, C, the algorithmnakes it possible to neasure and to
menorize the tine interval (Tl) between,the first shock (A) 22 and the
second shock (B), whereby this interval %TI) corresponds to the recoil tine
of the nmoving parts of the fire armso as to allow for the diagnosis and/or
the adjustment of the fire arm 5 7.- Device according to any one of clains

3to 6, ch cterlz I d habobk t e ggpn r.ee ; ( O, the
al gorithmm gs f%épggg#g1e %oon%asggé'an %% neﬁ%?ﬁzelﬁﬁggﬁg%in@%fﬁevel of
t he signal peoodespehdy tdhethgecoendilhbihe( Bf sheasnavding |maxtforof hthe

di agnosi s apd/or the 10 adjustne of the fire arm 8.- Device according to
any one of gf‘ﬁ? rrsa%‘tg‘)?,ascﬁc ra&nlg?Y'ze%o% n tfat gf‘?glf?ﬁe]rse RRHOBeetls hr ee
shocks (A Bafistridit alfgenétfivenakes it possible to calculate and to

menori ze the rel ationship between the maxi num | evel of the 15 signal
produced by the second shock (B) and the maxi mum |evel of the initial shock

(A) and/pr yhe npeiien | Jraehg the thhyd 6hOSidE Sbgkd O3 sor@s ¢,0 al | ow

for the d agggl?;csterized in that if fhere have been three shocks
(A,B,C), the algorithm makes it possible to measure and to
memorize the maximum level of the signal produced by the
second shock (B) so as to allow for the diagnosis and/or the

10 adjustment of the fire arm.

8.~ Device according to any one of claims 3 to 7,
characterized in that if there have been three shocks
(A,B,C), the algorithm makes it possible to calculate and to
memorize the relationship between the maximum level of the
15 signal produced by the second shock (B) and the maximum
level of the initial shock (A) and/or the maximum level of
the third closing shock (C) so as to allow for the diagnosis

and/or the adjustment of the fire arm.

9.~ Device according to any one of the preceding claims,
20 characterized in that the algorithm is programmed for
detecting and memorizing the absence of a part or of certain
characteristic elements of the acceleration signature for
one type or different types of ammunition used to

indicate the bad functioning of the fire amm.

25 10.- Device according to any one of the preceding claims,
characterized in that the algorithm makes it possible to

discern the type of ammunition used, depending on whether at



and/ or the adjustnment of the fire arm 9.- Device according to any one of
the preceding clainms, 20 characterized in that the algorithmis progranmed
for detecting and nenorizing the absence of a part or of certain
characteristic elements of the acceleration signature for one type or
different types of ammunition used to indicate the bad functioning of the
fire arm 25 10.- Device according to any one of the preceding clains,
characterized in that the algorithmnakes it possible to discern the type
of ammunition used, depending on whether at 23 |least a part of or certain
characteristic elenents of the acceleration signature correspond to the

si gnat ure dleastthea typer 0bf adPurRetrtain ushdradtderididvi e epenosdidy theany one
of the preceding clains, 5 characterized in that the algarithmtakes the

direction GFCCeMRraFieR iFHIPAFULROCKOTRGSBP Nt Qi giftk uSdIPAtBracSunt to

nmake a di stdhactipo HetaReRiPiankisied live cartridges being fired. 12.-
Devi ce according to any one of the preceding clainms, 10 characterized in

that the pass band of the acceleroneter (2) is in the order of 400 Hz. 13.-

Devi ce accgrdi_n ny. e % t edi ng_cl ains, .act eni in that
the algorit 1rh rraéééc%t apcggsg)sfjg g E% i asgllrlg ?ﬁe%?j%feprr\?églgal%gﬁv\%éﬁa é shots
fired, sucleharattehezdd fnrthgtcahdi tilgositihi thkes atkeolifeceicanolie

| denti fi ed'the first initial shock (A) of the signature into account
to make a distinction between blank and live cartridges

being fired.

12.- Device according to any one of the preceding claims,
10 characterized in that the pass band of the accelerometer (2)

is in the order of 400 Hz.

13.- Device according to any one of the preceding claims,
characterized in that the algorithm makes it possible to
measure the interval between the shots fired, such that the

15 firing conditions and the rate of fire can be identified.

14.- Device according to claim 13, characterized in that it
is provided with a display (8) indicating the programmed

marginal or excessive firing conditions.

15.- Device according to claim 13 or 14, characterized
20 in that it is provided with a mechanical actuator (13)
which can act on the mechanism of the fire arm (12) and
which is controlled by the microprocessor (3) so as to act

on the firing mode of the fire arm.

16.- Device according to any one of the preceding claims,

25 characterized in that it is provided with a real-time



14. - Device according to claim 13, characterized in that it 1is provided
with a display (8) indicating the programred nmarginal or excessive firing
conditions. 15.- Device according to claim13 or 14, characterized 20 in
that it is provided with a mechanical actuator (13) which can act on the
mechani smof the fire arm (12) and which is controlled by the

m croprocessor (3) so as to act on the4firing node of the fire arm 16. -
Devi ce according to any one of the preceding clains, 25 characterized in
that it is provided with a real-time 24 clock (14) which enables the

m croprocessor (3) to register the date of every fired shot in the nenory
(4). 17.- Revdsle argorwhith tehadlesoRfeOtnitReppbesaBmo( D afdrBreqgister
characterized in that it conprises a |ocalization system 5 (15), for
exanpl e of &hfe dgbs efpeverihifdifech§BPEsit Hderimergprotdssor (3) to register
the position of the fire arm for every fired shot in the nmenory (4). 18.-
Devi ce according to any one of the preceding clainms, characterized in that
it is provilded viedice powerdsnpplyp (®)y ore anll dhewiprsiceding tadatimsm on the

device (1) qr. to .activate, - up, Si | .of the m croprqcessor. (3) that
has a stand%ya}arrcot}e%”l%-l%e\ﬁlégz a%(::orC gﬂﬁél §5cI%i ir?n&i%i,)ia"'c &roéictsé'ﬁ% din
that the sMishch fd¥) ewamplan beh that GBS adtypeat edhbyhpresshlieg t khe 15
trigger of the fire arm . s .
microprocessor (3) to register the position of the fire arm

for every fired shot in the memory (4).

18.~- Device according to any one of the preceding claims,
characterized in that it is provided with a power supply (6)
10 and a switch (17) to turn on the device (1) or to activate a
wake-up signal of the microprocessor (3} that has a standby

mode.

19.- Device according to claim 18, characterized in that the
switch (17) 1s a switch that is activated by pressing the

15 trigger of the fire arm.

20.~ Device according to claim 18, characterized in that the
switch (17) is a sensor that detects when the grip is taken in

hand.

21.- Device according to claim 18, characterized in that the
20 switch (17) is a shock sensor which is activated as soon as a

pre—~determined shock level is reached.

22.- Device according to claim 18, characterized in that it
is provided with two unidirectional shock sensors (19-20),
25 connected in parallel and placed head to tail so as to memorize

the direction of the shock which has turned on the device (1)



.20. - Device according to claim18, characterized in that the swtch (17) is
a sensor that detects when the grip is taken in hand. 21.- Device according
to claim18, characterized in that the 20 switch (17) is a shock sensor
which is activated as soon as a pre-determ ned shock |evel is reached. 22.-
Devi ce according to claim 18, characterized in that it 1is provided with two
uni di rectional shock sensors (19-20), 2% connected in parallel and placed
head to tail so as to nmenorize the direction of the shock which has turned
on the device (1) 25 or has put the mcroprocessor (3) out of standby nobde.
23.- Automatic or sem -automatic fire armprovided with a device (1)

accordi ng terah§gsopet ofhe HelgrrpEeeRssgr c(3Hi put of standby mode.

23.- Automatic or semi-automatic fire arm provided with a

device (1) according to any one of the preceding claims.





