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
concerns a device for detecting and counting shots fired by an
or sem-autonmatic fire armand a- fire arm equi pped with such a
device. Fromthe. fighter's point of wvigw, one of the nost essenti al
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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
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.

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.

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

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 ammnition, extraction of the fired cartridge
casing out of the chanber and ejection. Il 5 This to-and-fro novenent

usual ly takes place in a direction which is parallel to the axis of the
barrel of the fire arm The energy which provokes the recoil novenent is
supplied by the device which activates the nmechanism the latter being
either a gas intake nechanismor a shortzrecoil nechanismof 1o the barrel,
or‘also a long recoil mechanismof the barrel, or a"mechanismof the

" bl owback' type or “retarded bl owback' type, whereby this list is not
limtative. The energy provoking the return novenent of the nechanismis

suppl i ed byThisetagguesymd ngfwhiredratd oosnpragsed sdurbag delreied5 ewcoiilh phase.

The wear of _the fire arm and thus.th L nt enance to be  pr.qvided nly
depend on tﬁgofggﬁn8;$?5 nﬁvgheﬁ¥§3?ﬁug?h%nnﬁglﬁgI¥Eﬁtg§ﬁiﬁ&89ﬁu§ O%%F

condi tions ehptsecimbae, &f:engrmf shHehamfuhheisHpbektebcshehsofi tad and
the firing 20 conditions as well as the rate of fire. That is why it is
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regi sters said conditions of use. Several nethods and devi ces have al ready

been suggested to
5 This to-and-fro movement usually takes place in a direction

which is parallel to the axis of the barrel 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 proveoking 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.




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 elenent to assess the
nunber of shots fired by an armin a visual manner. Thus, there is no
actual counting, but nerely a 5 visualization, w thout any further

i ndi cations 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
pat ent application 2005/ 114084 descri be3 devices for counting the shots
fired, based on the to detection of the inpulse of the recoil shock of. the
fire arm by mechanical or electronic sensors respectively. These known
devi ces that react to shocks reaching a |evel which is supposed to
correspond Thet hethedoPf BF pehenti bel3aBnmlhebs fhased bavehewosenpdr a

di sadvant ages; . 1 -.th ecoi |__depends, in particular, on_.the i ght of the
fire arn1aﬁ§n5¥§£h81§%§%{e © 6°°the méfgﬁFﬁéeﬁrﬂfﬂ% %F%fﬁ%r%%rggsaﬁs a
functi on of agtheiacgesisnfdlemanndr . which it is provided and it nay be doubl ed

if a grenade launcher, a firing control systemand a scope are added to it.
200 - the used devices do not take into account the blank firings, by

di stingui shipgs| hemnepRi chifr e oy eqaental N EBEneihde obukhe fds&Armyand
whi ch provoke specific sorts of wear, since these shots or not detected as
the recoi!| veseilijagiponsuffitbpent 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 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 1is 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

contrel 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, sSince these shots or not detected as the recoil level

is insufficient.

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



25 Moreover, these known devices register a shot being fired, 4 wthout any
further information about the kinematic behavior of the fire armwhile
firing, so that one can only forman idea about the preventive maintenance
requirenents for the fire arm 5 The invention ains to avoid one or several
of, these disadvantages. 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 ¢he barrel, whereby 10 these

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 progression in tine of the accelerations is typical for a
fire arm angifbeut hany yperdic mmmiivimmagions ebdput htke f bimemat b ehapdiosal

[ f i for.th ired Ltian. Th [ f
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fired by anidghoEBbue @hesS@ieven0ifut asmhtenbhee aefuinbimehRteofpli $8& an
accel eroneter with a pass band which is sensitive to shocks in the axial
direction ofi¥he®Bhrrel and a nicroprocessor for analyzing the signal of

t he accel eroneter while firing, whereby the 'm croprocessor is equipped wth
an algorithmto count the 25 nunber of shots fired, based on the discernnent
and recofdi ige invention aims to avoid one or several of these

disadvantages.

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
10 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
15 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-

20 automatic fire arm, which compfises an accelerometer with a
pass band which is sensitive to shocks in the axial
direction of the barrel and a microprocessor for analyzing
~the signal of the accelerometer while £firing, whereby the
microprocessor is equipped with an algorithm to count the

25 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



of a shot being fired on the basis of the detection, in the signal of the
_accel eroneter, of all or part of the characteristic elenents of the

accel eration signature which is typical of the type of fire armand of the
different types 5 of ammunition used, whereby these characteristic elenents
“are recorded beforehand in a nenory of the device. The use of the

accel eroneter nakes it possible to performa detailed analysis of the

accel erati on phenonena 5 occurring in the 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 ment, the algorithmmakes it possible to distinguish the type of

ammuni ti on o6eUMIEIEAGNNYSed0 Wienet Heesat chanaeterisgric sflesenter eagn
characteristig, e%%%%ér%aﬁ&%@%cﬁkﬁ%%g?f‘ 1 I%LYEE, have occurred which

correspond to the signature of the ty anmunition used, for exanple in
order to discern blanks fromlive amunitions, taking into account the
di rection 15 initial ock. ,.Acc t.0. anpt her Preferred

the first h di
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the recoil level of the fire arm, and thus of 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 1live
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
guality 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.




i nformati on about the behavior of the fire armand the quality of its
adjustnment, thus allow ng for a diagnosis and/or adjustnment of the fire
arm 25 The invention also concerns an automatic or sem-automatic fire arm
equi pped with a device according to the invention. j'I 6 |In order to
further illustrate the invention, the followng exanples of enbodi ments of
a ‘device according to the invention for detecting and counting shots fired
by an automatic or sem -autonmatic fire @armare described hereafter 5 by way
of- exanple only and without being limtative in any way, with reference to
t he acconpanying drawings, in which: figure 1 schematically represents a
devi ce according to the invention for detecting and counting shots fired by
10 an aut ond@hi ordersém fautbent itlestretar nthd | puvent2 angprideentcl tcdwendi agr am
of the signal_of. an celerqmeter of the device in_fiqure 1, as a_function
of time anFrERiE gt | RORPALTSTR A of afe. GEAERm EFRERSPS: otPhoSEY &
figure 2; 1AvEhgubeS for 0ddbedtengl landr talhEiAG &I CeiragCyWing to the
invention. Figure 1 shows an exanple of a device 1 according to the
i nventi on. FREOHRNAG T Seigavspaekipokire ca® ang defcsiipedd hegepdtero

mounted on gy {,9ybgsl ALeAbLednh ) ank! A ALILABEihE 1InbPLERYe in any

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

figure 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 accelercmeter 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;

© 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




of : o an acceleroneter 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 inthe fire arm o0 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 nenory which stays
operational 7 even in case of a power Sypply interruption and which can be
integrated in the mcroprocessor 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 comuni cation
i nterface BVepy affercisley off tthawweanpyPedit agtstriumionx aingl ehdtht penriagi o t ype

(Bl uetooth l.gRee .f or aml .e ' red type of REl D type;
of course ﬁter?alétgg bi'd) ré:c |gﬁ‘{a é% rél)?g%?logsws %/o r’aélgilr st‘grd% eéa& nal
data in t hepeomabby v4 caregatdi hhef ddeexainpl ea t innnthendnee opetakl discearri ed

out on the fire arm o0 an energy sourc or

e 6, f ex le a dry cell a
r echar geabl & Mat tidt y. AThePHTAEE L i@ e*ré?%cfagggll mRgery caiPifus be
easily 515 JudLgnetsd tReMeehckhbe 13kRB off @heXalsy i n the grip of the
atter. o a communication interface 5, preferably 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;

¢ 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 components 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
sald 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,



The conponents 1 to 6 can be nounted as a whole on one and the sane board,
whereby the device 1 then fornms a stand- 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 algorithmfor processing the signal supplied by said
accel eroneter which detects and anal yses in that signal 25 the events |inked
to the kinematic phenonena that occur when firing, such that it can be
determned with certainty whether a shot has been fired and such that it
becomes possible to discern between a blank and a |ive cartridge, 8

wher eby shocks due to falls, recocks or rel eases are excluded, whereby

par anet er s vherdsy sethdas salug altgor ifehis, andetdelse par amstlerssesan ave
adjusted as_a function of the characteristics of the type of fire arm
concerned. BEEFYTH 2VBREGRRY hBRF YIS £9% P%g???e&é’a a{éléiof?ﬂrﬂ%% of

time T whenaad! tNes€Pdrageetrs thheBeWadhud R LW aFudyPeon0bsf the arm
by an accel eroneter having a pass band in the order of 400 Hz. Figure 2 in

particul ar SheRdcheriisd gt thve tyreing HM¥d 21D rerregnpel-t’ type, whose
to-and-fro sequence of the noving parts is as follows: - noving parts
initially in front position with anmunition in chanber;

5 Figure 2 shows how signal S is registered 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 recell time (RT) of the moving parts towards the
25 back;

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




- preparing amunition and a shot is fired; 15 - recoil phase of the noving
parts; - possibly conmes to an abutnent in the rear or nakes contact with
end of course shock absorber; - return phase and supply of new amunition; -
- noving parts conme to an abutnent in front position. 20 W di stinguish this
‘syccession 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, 0 0
recoil time (RT) of the noving parts towards 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)

wi th new amibent tios rheritg qails edmebto ant Abuthnahocin thveardsaxt ke fthent when

t he novi ng parts ke contact with a fropnt abut nent when the chanber of the
barrel is tPdsth, TR TeHds SAVETeRy SﬁrBHFE? BOYARS R FOREESDARd E

whi ch separaggrt hes Mted p§Ndreckirem one another and in which the
acceleration level 10 is practically zero. The tinme between the three

shocks, ds ongletuzs phased(REl | Bhtbfnehanmndsioe e sapprlbednd E are

situat ed5 o & third shock towards the front when the moving parts make

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 another and in which the acceleraticn level

10 1s 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 ciled and used.

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

axm.

Figure 3 shows signal S, produced by the accelerometer 2,
20 under the same conditionsg, 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




Wi thin ranges that are characteristic of that type of fire arm whereby the
specific values of said tinme periods for a 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 sanme conditions,
but when a blank is fired wth the sane fire arm W see the sane
succession of events Ato E as when firilfg live cartridges, with this
di-fference that the initial inpulse Ais weaker and in the opposite
direction. 25 The algorithmto discern and register whether a shot has been
fired consists in analyzing in the signal S supplied by the 10

accel er onet @ec2l openaker af| vhetpart adfl tde Batht SEAthe EVents phetent in

order to co u h t S i The_ achjvaty he
algorithn16%%£d ggn , f§? 2§g%glé?9oﬁgﬁ§ﬂ%%% %ﬁ%ﬁﬁ%ﬂ ?hg%kﬁﬁthggsg%F 7 has
been crosseflitmd.t he signal S of the acceleroneter 2, as indicated in figure
4. In a particular enbodi ment of the algorithm the direction of the
initial inpulse Ais used to determ ne whether a blank cartridge or live

cartridge hase baeni Jdtied. o0 theProfRriedmerladiuepaha of réheedarbte, lofakes
the intervals between the three shocks A, B and/or C into account, as well
5 the finding that a threshold 7 has been crossed by the signal

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 € 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 errcor 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.

Cn the other hand, a shock B situated at a level which 1is
25 too high, due to too much energy being recycled at the

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




as the duration of the "calmzones" D and/or E which, in order to be
.accepted as criteria to determ ne whether a shot has been fired, nust be
situated within plausible tinme ranges, 15 typical for the type of fire arm
concerned, whereby these ranges are progranmabl e paraneters of the
‘al.gorithm It should be noted that the second shock B caused by the rear
abut nent of the noving parts nay either not exist or may be too weak to be
taken into account; the absence of thistsecond 20 shock B generally
indicates a setting error and a restricted functioning of the fire arm
whereby an insufficient anount of energy is recycled by the noving parts to
guarantee the recock of the fire arm On the other hand, a shock B situated
at a |evel LRSI Whishi BRY nFgfiltide® EFCRE81RE credn iy PIsERRG Sy BEYRIed at
the Ilevel (foddhe noving parts, indicates a bad setting of the 11 fire arm
which may result in excessive wear or elenments being broken. Thus, the
measur enment of the IeveI of this second shock B is representative for the

Kinemat | ¢ NRY! GheOle e Lhtsk UMD 1 5 98¢ 49:P8 NG ongery dgpepdant on

exterior f ors, suc of accessori és fixe iTe arm or

t he way m:egitleelentlaelﬂ r éomartmel &meﬂnaitjmmehafmbu:ngf whechirayanhfetha the
absolute leve] of the different shocks, it is advantageous to base oneself,

not on Phe ORSEH 1% B 1619%D dRRRIGHEt Wit Qﬁ¥eFH8rréFﬁFPBﬁsthc%eﬁﬁeen t he

measur enenty f weight of accessories fixed on the fire arm or the way
in which the fire arm is held while firing, which may affect

the absclute level of the different shocks, it is
advantageous to base oneself, not on the absolute 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, is 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




this second shock B and that of shocks A and/or C. According to a specific
enbodi nent of the process, the "lack of recoil", i.e. the absence of the
second shock B while firing, is nmenorized as a particul ar event associ ated
with 15 said firing, which indicates a bad functioning of the fire arm The
recoil time RT of the noving parts, characterized by the interval between
the first shock A and the second shock B as indicated in figure 1, is a
representative 20 paranmeter as well for ikhe kinenmatic behavior of the fire
arm |In another particul ar enbodi nent of the device 1 according to the
invention, this paraneter is neasured and nenorized so as to allow for a

di agnosi s and/or adjustnent of the fire arm 25 Mdreover, the m croprocessor
3 can, basedréeofirgdnpird obhys sdetqnmimealtliy dok;streand ahdie ilerathsl

bet ween two, shots t are fired d thus determng.the, bursts _and
their | engt hss }qée&%'lfgé%thfa f ;ﬁfﬁ%g f?dr%dgglg%%dl }%}nsarﬁnid%ﬁeﬂjen%é’[v& fonat i ve
as far as the wearthef wdwr ebEnebésecismepncei fedontérged, aisocafieasdbe t he
rat es when firiqg by bursts. 5 This .capacity nay be used to indicate the
shoot er in PeaFurs the tR&EShEReh e iTd89r RECHEESthe pernissible firing
conditions for the fire armwhen firing by bursts or that he/she has

exceeded it. In another specific enbodi nent of the device 1 according to
5 This capacity may be used to indicate the shooter in real

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 is 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.



10 the invention, the maxi num|evel of the signal produced by the shock B
is measured and nenorized so as to allow for the diagnosis and/or the
of the fire arm In another specific enbodi nent of the device 1

adj ust nent

according to the invention, the relation between the nmaxi num | evel of
15 signal produced by the shock B and the maxi mum |l evel of the initial
A and/or the maxi mnum | evel of the closing shock Cis calculated and

nmenori zed so as to allow for the
fire arm Figure 5 illustrates a specializenbodi nent of the device
makes use of that possibility: when the

that last too long, it warns the shooter via an appropriate display 8,

consi sti ng,

for exanple, of a set of light indicators 9, 10, 11 in

t he
shock

di agnosi s and/or the adjustnent of the
20 whi ch
m croprocessor 3 detects bursts

di f ferent c6hohsa fhecehyn tie mpedouiladigatsrfid 25 ithei casesof macrhiale use,

i ndicator 10 indicates a restricted use and the red indicator 11

i ndi cates a9¥Botentially dangerous situation. 13 Such a function is

y useful in the case of machine guns. The ability of the device

lto continuouslg‘keep track of the firing conditions nmay al so be used to
h

t he orange
particul arl

act directl
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exanpl e by provoking the transition from
mechanism of the fire arm 12, via a mechanical interface or an

actuator 13 as indicated in figure 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

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

arm must be commutated.

As represented in figure 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.

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.

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

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



firing wth a | ocked bolt to firing wwth an open bolt (see for exanple
Bel gi an patent No. 1,001,909), in order to 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 nmenory 4 of the mi croprocessor 5 which defines, as
a function of the length of the shots, the nunber of shots fired on the
basis of which the operation node of the fire 15 arm nust be conmutated. As
represented in figure 7, a real-tinme clock 14 nay be included in the device
1 which nmakes it possible for the mcroprocessor 3 to register in the
menory 4 the exact and conplete date of every fired shot. 20 One may al so
include in the device 1 a localization system 15, of the GPS type for
exanpl e, ei tietinectdonbbraveen whée Holarie agldodkived cartondges Himwed whreh

enabl es the m cropr.ocessar 3 t.o reqister. the position of the fire_armfor i
overy fired tosREPH TS e fBRI VAS F09 GHOIAL LG (REDRRE dRect Dot tovi ces
nmeke it possir, enbfeldebpCheddirRCahd thEoshotind igedhePasslihypatss, to }

make a 14 distinction between the blank and live cartridges fired, and to
cont i nuous| PU&Ral y- t REIRFEBRRE | CTEEREVIGT BPriemnange daihts nsuel oy

nmeasuring the rec@ bpti op.0f, Qng?%kﬂ%d%%E%éd. such that adjustnent errors
> we

or performance drifts due to of the elenents nmay be detected. In a
br oader sense, the above-described devices nmake it

In a broader seﬁse, the above-described 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 to 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;

1

ammunition is fired;
- recoil phase of the moving parts;

- - possibly rear abutment or contact with shock



possi ble to continuously control the use and efficiency of the fire armin
real time by indicating anomalies or dangerous firing conditions to the
shooter, or even by acting on the 10 firing mechanismso as to adjust its
operatlon, for exanple, so as to provoke the transition fromfiring with a
I ocked bolt to firing with an open bolt, in order to avoid any spontaneous
ighition of the ammunition in the chanber. It is clear that every type of
fire armis characterized by 15 its ownysto-and-fro sequence of the noving
parts and thus by its own acceleration signature with a succession of
shocks and cal m zones that are specific to the fire armand the anmunition
used. In the case of a fire armof the "open bolt' type, the to- 20 and-fro
sequence of the pBYoRPePaktSehdkes HaG@ukBefhe follow ng manner: - noving
parts initially in a position close to the rear abutnment, return spring
conpressed, - returmeyites @awtshcomey meustendst bl nlgl @uppbnedon Ipse

abut nent of t he m)vUr,}T% aarts | merlgnt OSrIt on; n nltldon is fired; -
recoil phase of e %gr p055| 1Bl ?plr%%? %CBIEH FERE%r contact with
shock 15 absorber at end of the course; - noving parts cone to a standstill

in a position close to the rear abutnment, return spring conpressed.
5 Certain measures are necessary in order to manage the

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 TIdeally, 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



5 Certain neasures are necessary in order to nmanage the energy source. The
dlifetime of the energy source 6 of the device 1, for exanple a cell, is a
maj or acceptation criterion for the concept. 10 lIdeally, the cell should be
i rrepl aceabl e and inaccessible, and it should | ast the whole life through
of the fire arm while being small-sized. Mre reasonably, it is acceptable
to replace the cell during every preventive nmaintenance, at least in the
case of 15 nmilitary fire arns which aré®subject to regular and progranmed
mai nt enance services. The power consunption of the device 1 may be mnim zed
by managing the active nodes and sl eep nodes of the electronic circuits
16, such that the latter are only fully current-fed 20 when necessary. A
first methotEnSan Ghefadetrts ﬁ@@ﬂréh% gighdisstakem P &6y, in series with
t he power supply 6 of the device 1, a switch 17 which is activated so as to
cl ose under the pressure on the trigger of the fire arm 25 A second net hod
consi sts i MChai agoweswenclored waendor sis, 1€orse¢mmphd)atad@ta@acsiw\tm' t he

grip is taken in_ha ove nti one ensor
capaci tive %%ﬁgﬁrogftgﬁ%%{fi%%§?n§yP§pey 5%é“@%ﬁ§?5%tc85FF Wﬁﬁﬂl in
rest is in iheresden sofindaRHYE d&Lde A 6FOABRARE ten microampere.

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 soon 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 1s preferably made of a bidirectional shock sensor 17
which is normally open, which is only sensitive to shocks
20 produced in one oxr 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 1s selected in such a manner that it
will react to impulse levels corresponding to blank

25 cartridges or live cartridges being fired.



5 Athird nethod consists in using a swwtch 17 in the formof a shock
sensor, activated as of a certain predeterm ned shock |evel. This shock
sensor is designed to detect any shock which may correspond to the initial
i mpul se 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

el ectric current to the circuits 16 of t;he device 1; the 15 latter, once

t hey have been activated, can then apply the algorithns for detecting and
counting the shots fired to the signal S of the accel eroneter. Use is
preferably made of a bidirectional shock sensor 17 which is normally open,

which is only seBgiéi ve hetehoekst 20 paPdUERE bBvEREl Ohi DiiRcdidsedlbi on of
its axis of detection, which is fixed to the fire armin such a manner that

its axis oﬁCHéY@%Q|%ﬁ?)G%@Cq¥§spéﬁapﬁth?od@ﬁkﬂhﬁwsa@fSPﬁ@ darfhEy Yre and
whose sensi tc|.1¥héé’ 4 %.?’J i ed &Q%ﬁsu&{% ﬁfgﬁﬁgfrlﬁ d bor eséohﬁi‘ﬁ? %ges

i mpul se | evel's corréspon ing t cartri es or car

bei ng firedth&7fikstshbhobd Bewhdl edot Had péramyvéake several mlliseconds to
activate the circuits 16 of the device 1, as soon as they are turned on, in
whi ch case the initial inpulse corresponding to the first shock A will not

be perceivednis is no obstacle to the application of the algorithm, since
the fact that the device is being charéed indicates 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 senscr,
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




5 This is no obstacle to the application of the algorithm since the fact
that the device is being charged indicates that there has been such a shock
A. However, the direction of the initial inmpulse of the first shock A,

whi ch makes it possible to discern between a blank 10 cartridge and a live
cartridge being fired, is not identified in this case. This di sadvant age
can be renedi ed by nmaking use, as represented in figure 10, of two

uni di rectional shock sensors 19 and 20.gnstead of a single bidirectional
sensor, 15 and by placing themhead 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 thpletditted| ogesords afddr adid t sahe areligmubaect dbdata faontcheas is
the case when a. 20 blank cartridge is fired. The |locking circuit 18 of the
power suppl GCEELRISIES t9 AREnOS eCtREM b 8R det HBLERRPTOERESPE 19 or 20

has initiatgferdifle char gevl fe eNakhgst K MsCrPPEPLEES8LnE Hodie dauige 1 to

make the distinction. 25 An advantage of the device 1 shown 1n figures 9 and
10 i s that dphe rdfociednsorny Tanerhéorhovksisensbesfige @amh.20 may be 18

i npl emented on one and the sane el ectronic board as the acceleroneter 2 and
the circuits of the mcroprocessor 3, whereby the device 1 thus forns a

st and- al pne 1ot emidrcpirocessor 3 can be put into standby mode, in which

mode it consumes very little current, for example less than
one microampere, and if it does not take long to reactivate
it and to get it cut 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 senscor 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 19 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.




does not require any connections inside the fire arm 5 If the’

m croprocessor 3 can be put into standby node, in which nbde it consunes
very little current, for exanple less than one mcroanpere, 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 advantageous to use the above to
descri bed sensors, not to turn on the device, but to wake up the

m croprocessor 3 out of standby node, asllustrated in figures 11 and 12.
In figure 11, the tenporary closing of the sensor 17 activates the wake-up
signal 21 of the mcroprocessor 3 at 15 the interrupt input 21 of the

m croprocessor 3. The special enbodi nent of figure 12 nakes use of two

uni directional ;shogle 3ensars 12 3ndeAPiok! aced hﬁgdmégngakéstrfEH%B(%HnneCted
to a different wake-up signal of the mcroprotessor 3, for exanple each at
two interruphei npaboveddescaileed®? ofxampleser opbedessorhdtif theerattser has
at least two such_inputs. _In this manner, the mcroprocessor determpes, by
[ dent i Tyi ng"RHEERCBFERE £9B BEnd5rE NS TEactiUated 1T GIrst TEn@nd
direction okouheihgi tihdl sNPLd SBeifgClEitreal 18y 2andi Sidditien 6an femirade
between a blank cartridge and a live cartridge being fired, 19 It _iis clear
that thedi n@&ker8hiFs tﬁ%rﬁ‘o meghs fest desced s 1O EovEL b8 cr iStdd 1

exanpl es, byl LAAL NRURBRAUS the scope of the invention as defined in

the following claims.




nodi fications can be nade to the devices for detecting and counting the
shots being fired by an automatic or sem 5 automatic fire arm as descri bed
above while still remaining within the scope of the invention as defined in
the following clainms. 20 Cdains. 1.- Device for detecting and counting
shots fired by an automatic or sem -automatic fire armwith a barrel and
nmoving parts to recock the fire arm sliding in the axial direction (Y-Y')
of the barrel between a front positidn and a rear position, whereby the
fire armundergoes accelerations in the axial direction (Y-Y') of the
barrel forClemeey fired shot, caused by a succession of shocks due to the
shot being fired and to the novenents of the noving to parts, whereby the
progr essi @n -i nDeviee offdrhe deteet énat iconk kcouthypitgal siors a fifriede Aym and f or

t he type ?h[;QHI ' S S [ m . YAe) ' f t fire
arm and f%pt e ?y%fe%g?&' agl(rérbr'ﬂéf\"{l[%i g'er\,Pe C a?‘”élct e%ilgaé:%%:ln%cﬁg@%ﬁgegg%?i ggs an
accel er oneteeprck( 2hewiftiireaapass shaddnghiohths sensitdveetvishocks-¥' bhhe

axi al diregti Y--Y' f e barrel, and a. mcroprocessor__(3). for.apalyzing
Che s gnaltibs) PHi™ e PSERSTLr GratEr™t 2P (T ng. - GFeF it bt S8
m cr opr ocedsorel(i8)the Eduieppach whdargneal gardelhrmdoi countint hehenuvarbiea 1 of

Shot e B 98-40F, SrERL VR G g S0P £9xa b bekoghirec
by a succession of shocks due to the shot being fired and
to the movements of the moving to parts, whereby the
progression in time of the accelerations ig 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 i1s sensitive to 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) 1s eqguipped
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 type of fire used, said elements, consisting
for example in acceleration pulses, acceleration variations
and <<calm zoness>> during which the level of the signal ofi
the accelerometer is practically zero, being characterized,
notably but not only, by their duration, their direction,
their absolute or relative amplitude, and the time
intervals between them, whereby these characteristic

elements are recorded 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 separated by




accel eroneter, of all or part of the characteristic elements of the type of
fire used, said elenents, consisting for exanple in acceleration pul ses,
accel eration variations and cccal mzones>> during which the |evel of the
signal of the acceleroneter is practically zero, being characterized,
notably but not only, by their duration, their direction, their absolute or
relative anplitude, and the tine intervals between them whereby these
characteristic elenents are recordedlbeforehand in a nmenory (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
occurrenced obrgdetezainedo thoeksidayradt edhbyh21is a Preadpattamiistdd t phe

i nterval fg1%fb(ﬂy¥%§§fgléﬁdc of this type of fire arm 3 . - Device
according to any “one of the preceding clains, characterized in that the
algorithmto determ ne whether a shot has been fired is based on the
occurrence of st ugeessiye o] t cal m
zone" of %he g%glggté%%§£%§§?§ngghura |8§g 3ﬁ§ % qg%@%{er?g??ﬁs for
that type ofiafeacecninedahd dbringhehiedkorhiéhive el dﬁtenMannwﬁﬁﬂhQﬁ & he
accelero [ r cally .z and, o (S of t shocks
(A B, O g?el’g nﬁ? eggghoglltr)eéd g‘ls(r)el%tl on ‘g? %ﬂg f(%’?%tgr tJﬁ}éﬁloc 2& it gg%lgge
accordi ng tbr@¢asnpseehawacﬁﬂnni€ﬁ %, B Halt , sefandiede bhaveabeerontt eefshocks

(A B O, t@ﬁéabggthébg}ﬁﬁ&ﬁf k&me durations which are characteristic

for that type of fire arm, and during which the level of
.the signal of the accelerometer is practically zero, and on
the fact that one of these shocks (A,B,C) goes in the opposite

direction of the other shocks.

4,- Device according to claim 3 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)




possi ble to measure and to nenorize the tinme interval (Tl) between the
first shock (A) 22 and the second shock (B) whereby this interval (TI)
corresponds to the recoil time of the noving parts of the fire armso as to
allow for the diagnosis and/or the adjustnment of the fire arm 5.- Device
according to any one of clainms 3 to 4, <characterized in that if there have
been three shocks (A B,C, the algorithmmakes it possible to neasure and
to nenorize the maxi num |l evel of the signal produced by the second shock
(B) so as to allow for the diagnosis and/or the adjustnent of the fire arm
6.- Device according to any one of clainms 3 to 5, characterized in that if
there have been three shocks (A B, Cp2the al gorithm makes it possible to

calculate and to nenorize.the | at ] nshl t wee therra | e of the
cfonal * proffcetbBy BRECEEcoRoEROCKE(B) MRGTEHE meRt Mt FEUET bt © (Fhe
initial sheskrédpoadd/ ao tiiee NnBxe oLl kéwel off die hdvidg @la(i‘:‘tlsngafshﬁﬂé( (C)
so as to ] ow for the diagn nd/qr t ust t qf fi .
Devi ce acc%lrlfﬁ ™ §CaRY &fe? E?O‘f'h Ojf)rtgrbee(f{llﬁén ng" Poénn ?Puféﬂeﬁ that
t he al goridéhmeies Mmregranmmed for detecting and rrermri zing the absence of a
part or of certain characteristic elenents of the acceleration signature

for one type or different types of ammunition used to indicate the
5.- Device according to any one of c¢laims 3 to 4,

characterized in that 1f there 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

adjustment of the fire arm.

6.- Device according to any one of claims 3 to 5, 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 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.

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

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 teo indicate the

bad functioning of the fire arm.

8.- 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



bad functioning of the fire arm 8.- Device according to any one of the
preceding clainms, characterized in that the algorithmnakes it possible to
di scern the type of ammunition used, depending on whether at 23 |east a
part of or certain characteristic elenments of the acceleration signature
correspond to the signature of the type of ammunition used. 9.- Device
according to any one of the preceding clains, characterized in that the
algorithmtakes the direction of tH3first initial shock (A) of the

signature |nt agcount make a_distingction, bet nk nd I|v
cartri dges “95ei ng 1% red ‘Bﬁo Dg\e/f:g%l}écgglraagcm]f%ggn %%%n ?he prgggdl ng

clainms, chwrartéeatcied igidghatutlke cnﬂSJSeslqa@ﬁldoftd hEhaCGEdbﬁlaﬂm?Eebf( 2he is in
the order of 4%% Hz. 11.- Devi ge according to any one of the preceding

cl ai ns, PP G500 5Bt he al gorithm nakes it possible to neasure
the interval between the shots fired, such that the firing conditions and
the rate of fire can be identified. 12.- Device according to claim 11,

char act eri%ed Pevidat 2feorAdngr &7 @& it @f dri3pl ByersRipgdicdaliny t he

programmed.y m&éﬂ% a?ﬁc‘%ﬁ%'tvetﬁér%ﬂﬁofﬁ?ﬁ‘ﬂht QRS lt?he @f#eelaﬁcgrfdl ng

to claim1l or cterized I's provided wth a nechani cal
actuator (tI3) fwhish dadtdctl ophacknd@hanmifsnmlné shenbitneecarimfd 23 candnkhi ch

s Controlled b%e a distinction between blank and live cartridges

being fired.

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

is in the order of 400 Hz.

11.- 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

firing conditions and the rate of fire can be identified.

12.- Device according to claim 11, characterized in that it
is provided with a display (8) indicating the programmed

marginal or excessive firing conditions.

13.- Device according to claim 11 or 12, characterized in that it
is provided with a mechanical actuator (13) which can act on a
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.

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

characterized in that it is provided with a real-time




the m croprocessor (3) so as to act on the firing node of the fire arm

14. - Device according to any one of the preceding clains, characterized in
that it is provided with a real-tinme 24 clock (14) which enables the

m croprocessor (3) to register the date of every fired shot in the nenory
(4). 15.- Device according to any one of the preceding clains,

characterized in that it conprises a |ocalization system (15), for exanple
of the GPS type, which enables the 2ficroprocessor (3) to register the
position i ddie Thhp Akl AnaBiely did ol gl ddidhBe TRIDTYo( Hogitier

Devi ce according to any one 5# precedi ng alns characteriZed in that
it is proﬁﬁéeéaﬁpt¢ﬁzﬁﬁﬁﬁweﬁl§@§pﬁyot6§n Qhﬁjm§m§%Vtéh)(l7) to turn on the
device (1) or to activate a wake-up signal of the mcroprocessor (3) that
has a standby node. 17.- Device according to claim 16, characterized in

t hat the 1§WtCIPﬁ‘(1PP) Bscardig chrot hany i sonrgct p&atéhlebyp%c@sisrlﬁg ¢lpsimsy5
trigger oy eélelgw 1P enleviiee aGrordlog Lo chal b ihipragbechzed in
t hat the smn c I's'a sensor that detects when the grip is taken in
hand. 19. - 1BQV|céOacc@KémBQEt00élaﬁ#ﬁlGGP§ha¢3@ﬁerlﬁ@dChn erablele tHRi tch
(17) T's 230006, 36306, HN 5 BELLYALPILAS $RAN:3%:A of! EndebeLyl B shock

| evel is reach
for every fired shot in the memory {4).

16.- Device according to any one of the preceding claims,
characterized in that it is provided with a power supply (6)

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.

17.- Device according to claim 16, characterized in that the

switch (17) is a switch that is activated by pressing the

15 trigger of the fire arxm.

18.- Device according to claim 16, characterized in that the
switch (17) is a sensor that detects when the grip is taken in
hand.

19.- Device according to claim 16, characterized in that the
switch (17) 1s -a shock sensor which is activated as soon as a

pre-determined shock level is reached.

20.~ Device according to claim 16, characterized in that it
is provided with two unidirectional shock sensors (19-20},
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 claim 16, characterized in that it is provided
with two unidirectional shock sensors (19-20), connected in parallel and
pl aced head to tail so as to nenorize the direction of the shock which has
turned on the device (1) 25 or has put the mcroprocessor (3) out of
standby node. 21.- Automatic or sem -automatic fire armprovided with a
device (1) according to any one of the preceding clains.

_ 25

or has put the microprocessor (3) out of standby mode.

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

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



