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sEpstion

Maethod and device for detenmining the v ol 3 wenpon Sueel

The invention relates to a device and ¢ method with which 8 simple, more realistic

L

mantfestation of wear of a weapon barrel is deterprined sadfor can be determined.

The firtng load, that s 1o say, the firing frequency of the weapon barrel has & great
influence on the wear of 3 weapon. The wear can then be considered together with
10 other data such as the total number of shots and the barvel staties, when adjusting
or aligning the weapons system by the fire control system (DE 197 16 198C2). On
the other hand, the wear of @ weapon barrel also determines the inspection intervals
for the weapon, the possible replacement of the weapon barrel, and/or its disposal,

eie.

OF 797 T2 (EP 1 281 520 Bl} Here the basic concept is the measurement of the
cross~-section of a barrel by means of an endoscopic tool, such as a laser head, for
the purposes of ingpeetion of the inner wall of the barrel. A devics for determining

the wear of & firearmas also disclosed 1o DE 42 03 $85 €2 Here a sensor neasures

33
=

the duration and frequency of the deflection of & moving part of the Brearm from
its neutral position, DE 180 2007 056 500 B3 describes a testing device with which

the wear ofa weapon barrel can also e determiined,

2
i

IPS6480931) discloses a relevant device of the related art. The object of the
invention 1s 1o denonstrate 2 device and & method for more effective determination

of the wear of a weapon barrel.

The object is achieved by the features of patent claim 1 and patent claim 19,

30 respectively. Advantageouns embodiments are hsted in the subsidiary claims.

The wvention i based o the possibility that the wear of a weapon barrel can be

described by the number of shots, and the said wear can then be determined by
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means of this guantity. What 1s disadvantageous in this simple variant, however, is
that the "shats” that are concomitantly vounted include even those that are "fired”,
for example, when loading the weapon with smmupnition. Seh counts ﬁurimg the
loading pperation reduce the service life of 3 weapon barrel - which is specified as

XXX shots per barrel®,

In addition to the stmple determination of wear, the mvention s based on the
concept of incorporating a shot counter 30 88 o carry out a shot count that is
independent of the loading andfor unloading operations of the weapon. Here only
the agtugl (hive) shots are to be counted, as only these have & divect influence on

the vervice life of the barrel.

AT 43 643 B discloses a shot counter, which consists essentially of 2 counter that
is connocied to & movable part of the breech mechanism, so that with each actuation
of the bresch mechanisny, the nwmber of shots fived is recorded. The Huk between

the breech mechanism and the counter is snsured by a movable vod,

CH 21 03 62 A desoribex a pulse counter as a shot connter of 8 machine gun. This

aperates in accordsnss with basic electromagnstic principles.

A turther shot counter can be found in DD 28 29 77 A This nses & pormanent
magnet, which is attached to g movable striking pin, which is guided past a

magnetic sensor,

A tamper-proof shot coonter is proposed in DE 18 2007 0536 431 AL This comprises
a prevo element, which is triggerad by the force of the breech mechanisn movement

and increments & shot counter by one. The stress-free counter is for its part sealed,

Another approach for a shot vounter is demonstrated in DE 60 222 708 T2 Here
the connting device interacts with an electromics unil that analyses the cartridge

cases ejected from the castridue chamber

The individual schation envisages the squipment of the weapon with, for sxample,
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a floating contact, preferably as a slide contact, for the messurament of the number
of shots. {n the case of the applicant’s BR27, at least one additional (shide} contact
of this type would bave to be provided. This/these contast{s) isfare connected to

the weapon when i 18 in the armed state. With each shot, the slide 18 brieflly opened

WA

and closed once again. If this pulse sequence is located in 3 certain fime oycle
{firing cvele), & counter 18 inoremented by one. Since when loading/unloading the
weapon this cycle (timey s excecded compared with a firing cyele, this oycle s not
conconutantly counted,  Alternative counts from the related art can also be
wmeorporated here if the basic principle ~ that of taking account of the time
10 difference - can be ased here In the evaluation of g time differcnce conchusions are
drawn coneerning 3 bive shot or the losding/unloading operations, The loading
aperation itself Is not counted as a shot in the result. In its simplest form, the
weapon is therefore equipped or retrofitted with a2 second fHogting slide swieh

gontact.

A similar approach to the consideration of a time difference is disclosed in DE 101
4% 677 A, which describes ¢ handgun with a device tor determining the sumber of
shots. To determine the pumber of shots a microproogssor with a memory (s
provided, wherein the microprocessor is connected to a first and a second sensor.
20 The fust pleroelectric sensor sends a signal 1o the nvcroproosssor when recording
the recoil pulse during firing. When a slider slides back, a second signal is sent
the microprocessor. This determings & time interval between fiving and the slide
back of the slide and sends g counting pulse 1o the memory. By this means a five

shot 18 to be distinguished from a defective shot. The utilisation of such an approach

i3
425

for a more optimal determination of wear of a weapen barvel, in particular an

automatic wegpon such ag & machine gun, is not cousidered.

The loading of the ammunition is carried out electrically, for sxample by means of
a motor, or manually. Daly after g number of shide movements does the counting
30 process start (again}. Duwring firing, the movement of the slide to the rear takes
place as o result of the pas pressure and then as a result of spring foree, where the

measuring point is located.
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4.

1 the shot counter is not being used, the nucraeontrolier 1 5ot indo 8 power-3aving

mode, so that the measuring current i3 minimised. This bas the advantage that the

battery life is increased.

As & result of the evaluation of the wear on the basis of the actual number of shots,
that i, the mumber of hve shols, it can be determined that the gun basrel must be

replaced, ote {after 2 predefined number of shotsy

With the gid of ap erabodinent with fgures, the invention will be explained in more
detail

A space on the feeding slide 10 of & weapon 12 gan be provided as the tustallation
site for the shot counter T Figure 1 shows a possible feeding slide 10, Here the shot
counter | is integrated on the companion plece 11 ¥o a slide part 13 of the feeding
shide 10, Contgot springs - at least one ~ are klontified with 14 these terat
functionally with a mating contact preferably designed as g slide contast 18 The
stide part 1338 moved when 3 shot is fived or during the loading operation 1a the
direction Z. The sliding contact 13 leaves the contact spring{s) 14 and goes back to
the starting position afler each shot or after each loading operation, also manually

controlied.

A flowchart Hlustrating the operation of the shot counter | i accardance with the
invention is shown in Figure 2. If the pulse sequence is within, for example, 800 to
1RO0 shots/min ~ corresponding to 75 ma 1o 33 ms (pradefined firing eyl - the
counter 1 is incremented by 17, and the shot is registered as such, fe as g "live

shot”. In the loading operation, the ovele &3 more than 78 ms. The latter i8 not

concomitantly counted in g time analysia, the counter 1 is not incremented, because

a shot has not occurred i the sense of a bullet or projectile passing through the

betwesn the contacts 13, 14 The fising oveles that are generally predefined in

P

wagpons teehuology are for ther pant stored in the microcontroller 2

In a particular embodunent the shot counter 1 can be brought mte ¢ stand-by mode
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after the ammunition hay been toaded, and can be sctivated by the opening of ong

ot both of the contavis 13, 14,

In a simple embodiment the display of the number of shots can take place in the
S analogee form of a number, ste. In a preferred embadiment, however, provigion is
made for the microcontroller 2 1o generate a signal - possibly also an additional

sig

R

nal - that signals the wear condition based on comparative values, ste. Thus, the
display can take the form, for example, of & colour display. For this putpose, the
comparative valuss, efe can be stored in the microcontreller 2. The display can
10 vary between green and red, whorein red i displaved, for example, when the wear
point is resched for an inspection, maintenance or replacement. Other appropriate

possibilities are sufficieatly well known to the person skilled in the art.
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PATENTKRAYV

1. Viaben 12) med et lgb samt med en skudtaller (1), der omfatter en mikrocontroller

(2), der evaluerer en impulsfglge af skuddene, kendetegnet ved, at

a.

vabenet (12) er udrustet med en spaendingslgs kontakt (15), der kan forbindes
elektrisk med den pa vabenet (12) anbragte skudteeller (1) via kontaktfjedre (14),
skudtelleren (1) er integreret pa en fgdeglider (10) i vabenet (12), hvor

en tidsforskel beregnes og evalueres til beregningen af skudcyklusserne ved
hjeelp af den abne kontakttid mellem kontakten (14) i skudteelleren (1) og den
spendingslgse kontakt (15) pa vabenet (12), og at

forudbestemte skudcyklusser er lagret i mikrocontrolleren (2), hvor

et skarpt skud befinder sig i den forudbestemte skudcyklus,

mens ladningen og/eller afladningen overskrider den forudbestemte skudcyklus,
saledes at

skudtzelleren (1) eges med 17 ved et skarpt skud,

. mens ladningen og/eller afladningen af vabenet (12) ikke teeller med, og skud-

teelleren (1) ikke gges, hvor
der ud fra det som skarpt skud identificerede skudantal i skudteelleren (1) drages

konklusioner vedrgrende sliddet af lgbet.

2. Vaben (12) ifglge krav 1, kendetegnet ved, at den spendingslgse kontakt er en

glidekontakt.

3. Vaben (12) ifglge krav 1 eller 2, kendetegnet ved, at den forudbestemte skudcyklus
udger mellem 75 ms til 33 ms ved 800 til 1800 skud/min., hvor den ikke talte skudcyklus

er stgrre,

4. Vaben (12) ifplge et af kravene 1 til 3, kendetegnet ved en analog visning af

skudantallet.
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5. Vaben (12) ifglge et af kravene 1 til 3, kendetegnet ved en digital visning, hvortil

mikrocontrolleren (2) genererer et signal, der signalerer slidtilstanden 1 Igbet.

6.  Vaben (12) ifglge krav 5, kendetegnet ved, at sammenligningsvardier etc. for

slidtilstanden lagres i mikrocontrolleren (2).

7. Vaben (12) ifglge krav 5 eller 6, kendetegnet ved, at visningen sker i form af en

farvevisning.

8.  Viben (12) ifglge krav 7, kendetegnet ved, at visningen tenderer mellem grgn til
rgd.

9.  Vaben (12) ifglge krav 8, kendetegnet ved, at der vises rgdt, nar slidpunktet nas for

en inspektion, vedligeholdelse eller en udskiftning.

10. Fremgangsmade til beregning af sliddet af et 1gb i et vaben (12) med en skudtaller
(1), hvor vabenet (12) er udrustet med en spaendingslgs kontakt (15), der kan forbindes
elektrisk med den pa vabenet (12) anbragte skudteeller (1) via kontaktfjedre (14), hvor
skudtelleren (1) er integreret pa en fadeglider (10) i vabenet (12), hvor skudtelleren (1)
omfatter en mikrocontroller (2), der evaluerer en impulsfglge af skuddene, hvor forud-
bestemte skudcyklusser er lagret 1 mikrocontrolleren (2), hvor et skarpt skud befinder sig
1 den forudbestemte skudcyklus, mens ladningen og/eller afladningen overskrider den
forudbestemte skudcyklus, sdledes at skudtelleren (1) eges med 717 ved et skarpt skud,
mens ladningen og/eller afladningen af vabenet ikke teller med, og skudtelleren (1) ikke
pges, og at der ud fra det som skarpt skud identificerede skudantal i skudtaelleren (1) drages
konklusioner vedrgrende sliddet af lgbet, hvor en tidsforskel beregnes og evalueres til
beregningen af skudcyklusserne ved hjelp af den abne kontakttid mellem en kontakt (14)
i skudteelleren (1) og en kontakt (15) pa vabenet (12).
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11. Fremgangsmade ifplge krav 10, kendetegnet ved, at skudtelleren (1) efter ladning

af ammunitionen bringes til standby og aktiveres ved abning af kontakten/ kontakterne (14,

15).

12.  Fremgangsmade ifglge et af kravene 10 eller 11, kendetegnet ved, at mikrokontrol-
leren (2) se@ttes i sparemodus, nar skudtelleren ikke benyttes, saledes at malestrgmmen

svarer til ca. <1 % af den aktive malestrgm.
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