;eBé@ly@t_udvFB\M(GyThyka i Qerlikon Contraves AG Birchstrasse 155, CH -
8050 Zurich / Switzerland 5 10 15 20 25' The present invention relates to a
device for firearnms for detecting and transferring an optical signal which
is correlated to a state in a space, according to the preanble of Caiml,
and a firearmaccording to the preanble of Caim18. On firearns,
particularly on sem automati c and automatic firearns such as cannons,
sensors are used at multi pl e Qurilikon ConttanvepWGose of detecting signals
during the use of_ih iirear [ oréi‘s tp nonifar .the firearns,

particul arly duriBfc EP aRye ia%gc:lc?" cd 94)%‘:@%38‘! gzﬁ'é!?é' signals in
this case which are correlated to states in spaces to be nonitored.

Transm ssion units are generally connected to the sensors in order to
traAsmt the signals detected. The transmitted signals are used for various
pur poses; they may nerely be used for the purpose of giving the operating
personnel information about the state detected, but they may al so be used
in a control loop or regulating circuit in order to, for exanple, check a
sequence of functions in the framework of firing 30 shots. States to be
detected may be positions of mechani cal weapon conponents, which are
presentocjnbhs(.;spaces to be m)nl tored only terrporarl |y and/or in various

rTBonent of their mass, for of these are slide 35

poé ti o‘-'ﬂﬁ'galﬂ%'@ch p05| tions, "w lM‘ mﬁ “%ml ons, tr| gger p nd dr um
1 positions, but filling st ri dge chanbers, (ﬂm’ %@&M@

al so be m)nltored in this way. Exwmpi*es of the utlllzatlon o nals
whi ch describe the states cited or other 5 states, are the di%%®®t change of
a novenent state, i.e., the initialization, change or termnation of a
novenent of a weapon part, or the construction of a control |oop or a

regulating circuit. FipEVICE FORFIREARMS AND FIREARMND| e, have a gas

drive as_an intrinsic drive and also have an electric drive for the
anﬁﬁnition supply, the gas drive and electric drive operating independently
of one r eir ta . b i one
anot her y a %%Agl Igplg?]tt'&gl fra"%:lg etps ttB f I%&%%go?uﬂgﬁr@% ni%r ?e%%égh&?r%@r m
l\/échan&caﬂsfelrmcglamom;cad:amltwh/leh usmon&@tedlto @l stateen arse:atgpiaceddd%gjsed

cui t 2B B0 e TRaeY Kt e & BEREh aSterding PEts gReAmblRGRRCBIR ¥

particular. In such

20 On firearms, particularly on semiautomatic and automatic firearms such as
cannons, sensors are used at multiple points for the purpose of detecting signals
during the use of the firearms, in order to monitor the firearms, particularly
during firing. Specifically, the sensors detect signals in this case which are
correlated to states in spaces to be monitored. Transmission units are generally

25 connected to the sensors in order to transmit the signals detected. The
transmitted signals are used for various purposes; they may merely be used for
the purpose of giving the operating personnel information about the state
detected, but they may also be used in a control loop or regulating circuit in
order to, for example, check a sequence of functions in the framework of firing

30 shots.

States to be detected may be positions of mechanical weapon components,
which are present in the spaces to be monitored only temporarily and/or in
various components of their mass, for example. Examples of these are slide
35 positions, breech positions, clutch positions, trigger positions, and drum



firearns, high shock-like stresses and alternating stresses of high
frequency arise, which |eads to sensitive parts of typical construction,

| i ke the devices just cited, not functioning properly and/or having only a
brief service life. In this case, the devices positioned directly on the
weapon | t I i lYe hi Fi r j ch
have sér@giﬂgé%%ezmwgﬁﬁg%ﬁ gtar%%(r)tgﬁgtcel gyé@gﬁgs’arghf\ggml T Sﬁmﬁﬁ.%’éo \Pﬁz;ét ent
5, 425, 280nitoedUnShiPatagnt 5, 735, 070. These have the di sadvantage that the
sensitive regions of the fiber-optic systens are not shielded, so that 25
they do not operate or do not operate reliably in the event of even slight

cont amm@inhPles oikheRilRatibd dfapersighdls VRARPNGescribel thet Srat&d citéd bheted] ect
of the present invention, - to provide a device of the type initially

ci t &d, Skpliesh ageshe siiechsbange of omevemendftalges eci thelinitiaNzationd chaneg whi ch

vt no G Yefhfifatior] 8t ENRVERATY! 8 Yioddoh, RS b End LaREHARAEN St J EEpitBRDONS

havi ng a hi cadence; to sug an" 1nproved firearmof the t

i niti allbgp ortaetegBatifidicercollj effitedrmsatike earnors otayifog exanipie, bawesangas

i nventicg_n 2 - for.the device b$/I tt}garcharacterlzi n@ ffat res of Claim1;
and - fBNVGAE 37 FBYITRI 6 MFe ABA 7150t RAYE, ARG IREHI QU HEY e for AU e r ed
refi nerwpbg/,oa‘het b8s mra@eaﬁdlerlla@tﬁrtld}ﬂwearoagﬁh&fngﬂﬁfbéneridiéﬂtwe@ﬂogﬁé iarether
dependent ainse 2 to 17 and 19 to 30. Using the present invention, it is
pod8i bland Ehergkarenthail gorkals Paviags fonbenitkesntos fREEsTNQAST &Y% 8rregH!aik % ct

whi ch i i | scillating nmechani cal stresses,
speci fic(irg?fﬁ?ofgltrz-ﬁgeﬁot;@g?l?]nﬁgﬂgﬁﬂgégg aéf;\r/ﬁlj.ng a high 10 cadence. Therefore,

t he device according to the present invention and/or the firearm equi pped

t herewi,t h \has. i nstead of typi.cal nechanical, .inductive, c citive,
ragnet IMECeale ARPHEINE yeoRaciive , O BIHENERE; dedloet e PR e o0 shown
to be ¥brebmns dsasdndaps Topeke Hurpsses cited abiobeabubtBesd lage e sifitabie féro

ks anq vibrations is achieved in tha

sh at, ano ot her things, the fibers
joﬁged Mg HEIPERLICoVeRRaNs | RRYIDG e | @g&ggt@q@gpg %@@Wlﬁlﬂghnu&&eﬁ»u%‘r, for
exanpl §ireHfins 0 hGY HockPIike® sBREsbs DA alRRRELING DétrediRyi B rﬁ?ﬁ"%&@@ﬁqwf 12
pm for exanple.” 20 The states to be detected Tn the space To be nonitored
are ty[rsgl Whisk degdhte sensitive. parke of depisabrensiriegtion, tlikeptheideeiceedusire to
be und o] : i i ial ; ; ed P ein
o proseird yetareeehid Bréen 30f BTl BihGa BHERRRLETTINE, PIFIRK 2

pr essurcasen thepdegises epositiaedd alitextiyo ohetlrer avaepbt aorahae dubjdcied ol e

pi Qon. %_P Fi bler-.o tic systens only operate correctly if they are not

in% i r EFTOeHarlyiRigR AT | hpairnent's to be feared are | ess nechanical damage
t han contam nations. However, there is frequently a significant danger of
contampation in firearns; the fjber-optic systens may be affected b%l

mat er i dIFEGFMPaPiGhypaLe senepr 48vigasthavig EiBst-opticoRisIems e KROWVOHFP®ant s,

for exaygl @at&{tgp,mts?z@@ QRTCY. ANELtEAPS! 235 680Y BRAR Réle tiRO RV BAtddRNS 1N

solid and liquid fTorm In order to avoid mal function as a consequence of

such i fpat thergensitive regives - opthe fibgstantic aydests arelgwti shielded, 0 Khafst

L3152 Y L PPt 5B Byl B 0O ek P R s
contamination, as typically occurs in weapons.

It is therefore the object of the present invention,
- to provide a device of the type initially cited, which does not have the
30 disadvantages cited above and using which a long service life may be
achieved with precise function even for weapons having a higher cadence;
and

- to suggest an improved firearm of the type initially cited.

35 This object is achieved according to the present invention



35 3 In order to avoid m sunderstandings, it is to be expressly noted
that such a chanber is not the space to be nonitored, in which a state may
be determ ned by the novel device, and is also not the pressure vessel
cited above, but rather is a region shielded fromcontam nation, in which
at |east thegoseRsdevicR@IBPhOEhiRRI&fihHPEatOPES 6f BYRREM BRdPOSI tioned. An

i ndi cator, which senses the state to be detected directly or indirectly and
adj ust s i ts fposhe fipearas by thendhdraetesizinghteasueaseof Clginctl.es the state to be
detected in the space to be nonitored. The position of the indicator is
regi stered by the 10 sensor region of the fiber-optic system In principle,
t wo optRrefdrrégetredicenants cofshel grredeftonnyieitizet iang ddfingrbDivt tioem rekpéditve
indicator. Int (]e,firft ma7tho .the particular position of the indicator is
det éct SERENAERE (RIMS2 LRt/ BRE 199s9Y region of the fiber-optic system
fornms a light barrier 15 into which the indicator projects in certain
positions; the fiber-optic system generates a signal when the indicator
assunedJsing pthee aprgsest t Inventiohe itnds cressiblanyo emaker highiynpensisivee dine

conpact i n.this a i_ntercupt th h i ectabl e i amin
he spdbtathybtis; sEREEIST " g SHIEE: whihg® nia3hnfies” b siRhal on

t he ot hyciliasibg mieehanigbbdtressHy, speaificpins $@sa fikearm| eved braf hevihgis highed i n
t he _second nethod for detecting the position of the indicator. There are
varPousad&PFant s for the inpl enentation, arrangenent, and node of operation
of the indicator, of which the preferable ones are described in the
following. 25 The position of the indicator is determned by a feeler,

whi ch iThergforesdheedeyige aecardingn te hdes paesentoinyention @odéer, thenrearmy in
that it i nical | e.¢ ngi Lhe . r :
di f f er ef o%oﬁﬂgﬁﬁﬁhbgﬁ r'r')[()svtgggt 01: ggg@%gﬁ?%léﬂi r{i‘?ghﬁ‘é‘%{ﬁ??gaé‘%t hey
may be rhagnetic,poreelectridaé deeiesy atftnes-aptansy stem, Ithish dtas herrbsholeh eotbed i n
t he _space. o be monitored, through icgh its_position and therefore the
bodPL ] SRSBHh o] RapTe Siessed ABfoviAtans Tha e st iR oh Shoti 2n
fiber - apbiationkSit Bhi@@ S rettat, atdad eady Wasdy, ithedibdrBgonesd hHteémburdidhe

i ndicator. 4 The chanmber in which at |east the sensor region of the

fiber- (f_ﬁf tlee §i§°§f'é3_rﬁticss>f§6§ﬁnt pisheeed §1 AdiurabeoRpl f@fé@“&?'@sé& t_@ab%QuIOé,UPoyt
rat her tbtzmﬁ%gfg' 'égkﬁtfib%?q{é?ﬁnQB%hﬁn%geF b 92'3J£n"‘fﬂrcékatrﬂﬁle'. ndi cator projects

into the cha For a reliable e of operation of the device it is
i nperative that this inlet and/or opening is inplenented in a suitable way.

P oo ehSften b s Yeré i SV pA | pRCBGREFEd e S BRATCETLPERRS, o
fl awl estétes. t Maei sdaehabis stdths rtef loe elebectpd catiediar bei tihderssesd iasdboth the

arrangenent. Secondly,. %t]urn of the feeler,. which 10 egenera\ll occurF
ander FRSHASH BF BiMaerial SSMERt PRY. o MISESWEL (Y SWPIaSSHES VESTS GhMBReHE! | east
W th asléinkeht @blé k6 tHeoscAmarart&l\e antihe psesdurednad pREGRIFBNfesBEShblchey ef ore
be inplenented so that the return of the feeler is not hindered by

fricti difapcansegedroygh andispl@sealkls RIS he signal s detected by the
filer-optic system which describe the state in the space to be nonitored,
it 1s advantageous to convert these optical signals into electrical

si gnal Fibémoplihisybtesmns opty operate eorractixl if thew ere aot deviatredmaln tes masei ded.

This converte eyi ce ssib t he i ces, connected there - be
ror o S QBRI 0 Y4 il AR Wb lebp o e B ha THEF Bl EOGR BafBhen o
thi s nmyowevars abpteds ifreduenslycassignifiesaudenybese cdavamasatiay ilhdirpashs; oned
wi t hout  probl ens outsi de those ngi ons of the Ii;earm in which the
especi dhgfiber-optic systems may be affécted by material of many types, such as dust,
30 soot, liquids such as lubricants, for example, graphite grease, and vapors, very
generally contaminations in solid and liquid form. In order to avoid malfunction
as a consequence of such impairments, the fiber-optic systems are shielded in
that at least their sensor region is protected by a shielding device, which may be
either a wall positioned in a suitable way or a chamber.

35



hi gh shock and vi bration stresses occur. The signals sensed and transferred
according to the description above, which are 25 a function of the position
of the feeler and/or of the indicator and therefore a function of the state
to be detected in the space to be nonitored, are generally a certain type

of "di gt glder2tt!/ RloidUBldundielstandirgdalic i§ @b B¥adrRssi§uRbtet gl Subhdi cate
whet her a conponent of the firearm™occupies a specifiC setting or not or
whet herchangyercisf et the spackyto deamonitored ot whiickd abstate caayt beddgteominrst .

the. spavetieo BT, 887 Ralib il PGS AR Whekhofed BpERHCEH BRI “or "

the de eggiasahicldad fromt bentaheiagtidon) mvahidhoat lddwe thiebsinsoptriegiosyst e i s

| aid out for the purpose qf being able to al so detect and transfer signals
whi éh dRBRHIGBYLept IBcPLUIPReSr mati on, tike quantitative signals. 35 5

For exanple, at |east one further feeler and/or at |east one further

i ndi cator may be provided, which work together with a further sensor region
of t he An tedicalsiri oviigbt senseSuthe shater tarhge detectadydibectlys od indirgady oand ways.

Firstly,,.if, t. b ni t i {1 C it | e,
Tty Sobofe T pRERER 84 ThrE R e bRl (RIIERTECHREE nel e Ry
cartri dgeherspaze, tdbe mbaitbesd)t Mhengoditien effathe Inkécatypes edgitteeed dyt thelge

| ocated in the cartridge chanber nay al so be detected qualitatively.
Sed@ndI%?,ns%ée%lppé}fébﬁ%merﬁ%@t'faﬁﬁeéb used as a doubl e safety. 10 The | evel
of a pressure in a pressure vessel may al so be detected quantitatively in
that the position of a corresponding indicator is detected by one or nore
sensor Inegyingisle, Mwioeopliealirsethatisoaieatormiderieduior idedecting she posdianeoktieed in
the SPagichC L naBRLL Ao bRt BLaLBADr thel fidRe! R Aechas
mar ki ngs, Tor "'eXanpl e barcodes’, "ih"various™adj ol ni ng regi ons, 0 I'ch one
or anotdissctiynikithgt iy deasoeadgiby dfhhef fiber-opiitisystymatfenmnsde pightibagrien t he

it f the jndi . In the foll ow. t. , t
Gedsr i DRt MIVER, Y GHIoH phalesfii AFTEARBPEEoaRy et HoPEPERERSEER t he
drawi ngyenehated & aigh@nwhehadleaindidtér @6sdhes i epeatl Boskiodswhe. indicitee 1A
shows a first exenplary enbodi nent of a device according to the present

i nvent iMBAY §ithes e darnl§mented iconupctlyciRetis ic@se| and interiy; thesotejuise 18
shows 3 i o of ardevi C i t h nt

i nvent ?ﬂ%é&%ﬁ%ﬁ@fﬁ%?@ﬁ%i np igf ?E%%Iaggﬁglrtrgﬁ i c&fltﬁgsﬁﬁaﬁg%;rﬂeygﬁ?% 1C shows
a t hi r dpecérplthrogugmivdichghe otheawibevinterraptex dight bieant passes. A mirror

20 effectis used in the second method for detecting the position of the indicator.

There are various variants for the implementation, arrangement, and mode of
operation of the indicator, of which the preferable ones are described in the
following.
25
The position of the indicator is determined by a feeler, which in turn senses the
state in the space to be monitored, generally in that it scans it mechanically.
The indicator and the feeler may form different components which move at least
partially in solidarity, or they may be in one piece. The feeler thus scans the
30 state to be detected in the space to be monitored, through which its position and
therefore the position of the indicator are determined. The sensor region of the

fiber-optic system registers, as already described, the position of the indicator.



30 present invention, in a greatly sinplified, schematic illustration;
Figure 1D shows a fourth exenplary enbodi nent of a device according to the
present invention, in a greatly sinplified, schematic illustration; 6
Figure 1E shows a further exenplary enbodi ment of a device according to the
presenty r t 1 th.a furihe gto
Pho pr oL CRRRESE, 1l Mich 8" 2l RRS! Wieck; feeidh ‘Ut SRR UARR, SpRaptut

Fi gur e posithonved ds patta @bnmléteﬂ)earasewmamulfasbwmPauhpret thesi a:resnletcm‘rct;long to
t he present inventi A shows.the firear | lustrated in Figure 1
- a sddaTnS ol GAyoRHEiEh ABe T RetR ai oIS e OATEGMARPS 51 mpl 1 1 6d, Lo
illustrate a first of the devices of the firearmillustrated in Figure 2;

Figure 2AA shows a detail of Figure 2A; 15 Figure 2B shows the firearm
i || dst rRared reliabigyupeda afnoperagioni eh taeoq!@n@met lis AePRretive thialhis nlet

great | Yarid ggp!éﬁ%ﬁggﬁgogﬁb'ﬁ“?éﬁt%e' 2 Sgﬁrt’gl?lﬁ tYhe ﬁ?s\f!ycl USt rm% 8;% o Efégure

i1 lustr l'gure 2 i earm |

_1I : n a d'mcmb@rnﬁataébg pr’eeehtetdefraﬁw Befom:]nnggwmsle’hn maattHeyssrzisqyl nefgucﬁdpft o
trate_a third of vices of the firear rate

H oo o 6 FksBPTiRSYEI fioONORL areEetsy 1AV IS Lhe TRt AU HIRTRE, ¢ he

line D-hpo@fddd Wt 2. seﬁhﬁ?téb(’aﬁ?@’rﬂbhf' e@ecbﬂdl!' Iheslifrlo? thef QrsIER, Qfhiéhie 25
devices of the firearmilTustrafed in Figure Fi gure 2E shows ‘the firearm

i | 118st rggnagaiin OFF@@r ender; fhesfose of arresyongprimg Mgk oW Withpugfrietion or

greatly, f

I 11 ust rattsllg |%%JP%&2H %ﬁé?h}?gé}g@ thgwsé%f at“hg%fr ér:rﬁépﬁm}gt%recgt%é

Fi gure He mrmpdaerseoted)rsoatfmtgthmefeiturneoFtFre deelérgisr soR, higd e jvysfrrqnianfai ed,

to il IlL_}strate a sixth of the devices of the firearmillustrated in Figure
% 3 shows a schematic of a circuit in which the | i nkages of the

deV| ces accordl ng to the present invention as shown in Figures 2A to 2F are

il ust rat ed.
15 In order to use the signals detected by the fiber-optic system, which describe the

state in the space to be monitored, it is advantageous to convert these optical
sighals into electrical signals, for which an optical/electrical converter device may
be provided. This converter device and possibly the devices connected thereto
may be more sensitive to shock and vibration than the fiber-optic system, but
20 this may be accepted in this case, because these devices may be positioned
without problems outside those regions of the firearm in which the especially

high shock and vibration stresses occur.

The signals sensed and transferred according to the description above, which are

25 a function of the position of the feeler and/or of the indicator and therefore a
function of the state to be detected in the space to be monitored, are generally a
certain type of “digital” and/or qualitative signal; for example, such signals
indicate whether a component of the firearm occupies a specific setting or not or
whether a specific cartridge chamber is occupied by a cartridge or not. However,

30 in certain cases it is advantageous to also detect the state in the space to be
monitored quantitatively. In an advantageous refinement of the device
according to the present invention, the fiber-optic system is laid out for the
purpose of being able to also detect and transfer signals which contain more
precise information, like quantitative signals.

35



5 Figures 1A to |E are used for explaining the principle of the present

i nvention. Figure 1A shows a space 10 to be nonitored, which is |ocated on
a weapon (not shown) in a region S subject to shock and vibration. A cam
wheel 12, having four cans 12.1 to 12.4, which is rotated around an axi s

14, shgyp é%%nfél%“%? lda SorRaoifd}Ehér“fee'l% /"otria‘%ﬂég'sﬂ;l\ﬁné ﬁ?rf@@?ﬁ?dié@cor'n%} he
present case, &€ "angul ar position of 'the cam whee I s considered a
st at e tbhe peovidedcivich wdarkdogptter Wilth aAfurthbasensdr fegpdrerof iBehiiiseraoptie! er
art 16.1, whigch, in any of its possible positions, is Located in the space
R0 and YBtRTesSvi 2B At dpdrmertrBs Be St SarotT M vechintbar theapare 18- <
pre-t enpiyEnAtbritbrelas GaFarh cA2miber Nfbrae PR pleg itdealyase d8tecled @R MM eel er
part 16.2 of the mechanical feeler 16 projects, 15 at least in the

uppér my¥tethgsithiosaimidge enrmBet irnsicedpiet ey sartrBlgeagr A9subet therlsngkh an
i nlet i r W ~shi I i

1 bor - o HeEERE SRR orRe Ahbfhd Peted it S e B XA e aleo 1, 4
seal i npadeetexte@0qalitativelyd fSmcontly, pinepas@ngkmerdpimay glsebesysdd gsial, and
20 sol icg)r%er;egl , Which could inpair the functioning of devices positioned
in the 8f'®YP: out of the chanber 20. Since the volunes are generally
small, there is usually no problem caused by condensati on. The sealing

devi ce 20.2 achieves a tightly seal ed but sinultaneously frictionless or at
| ed8t VidYeylavglhof & BressSHIrenit @aPrassHrQYeses Mal s Pacdefectrcharantifativieliped

| i ke cyli I [ el at t mPrete one
of theslh ﬂg‘%ﬁf%{c‘%i}%ﬁg%&r %\?i%wgg?%s{gﬁﬁgﬂggéﬁl%ﬁgr@aﬁggﬁgﬁ b<a>JrT(“fi)‘]a]teh(Ea)fagj{1 'éer of

t hese s@nsacesgiossprovided with the best surface polish. One surface and/ or
t he sealing arrangenent 20.2 may have seal i ng conpounds, O-rings, or 30
Teflon sealing rings; the other surface may, for exanple, be a finely

pol i shedoreepabciserihfoenatitie dbuditCeieostdté tmbd1aictectedi AMRHEI sce to be
approximately 4 mmto approxinmately 15 nmm at least in the region which is
pudhed TARBS ;sagga@'é%gel@btﬂ{@q ddithe DeliGRpLRsSs SNaKings:i 1R, examelof

Tef | On-bareb & aRIatiolNaafbiniAg SHlH, & VAich GiRAbLE Bilother FRMRAYhay Y be
approximately '0.5 mmand 1ts axi w dth may be approxi mately mm The

pol i she@ad v Hefiberroptivsystam gdepenging Mnatenpesitios i dhe Thaisatatunber s are
only exanples and are in no way understood to be as restrictive. 51Inits
position illustrated in Figure 1A, the nechanical feeler 16 projects far
enough Inntle tfhBowhagybre PBesdrt invieatisacandebathad ipaddétall6old tnedbasist be
indjcator 17 interrupts | i gh eam 22 . of a ljight barrier 24.1, 24 2, this
| ah s ernleS sk PorBrendiots B GraRirGy Fnish by 20 bfdoral oo fhue L ke
the spagesddk disbeslPe.chanber 20 is also in the region A of the weapon

subj ect to shock and vibration. The fiber-optic system?24 is inplenented in
such a way that it provides an optical signal which is directly a function
of the it 4 AN | fcdic C PR i I ; Rdifeatd y a
functi oFﬁé)%}e %ﬁe gg;?&,{]‘ira fg%léi t onp%ry ﬁi‘gé%mé&ﬁeéfgl%wggdﬁlagrqlﬂgr%f gﬁée
correl ated to thepnesehtainveatiop: it @ graatinesimplified, 1s-heodiéc idiBistrabionor ed. As
sh%vn in Figure 1A, the feeler 16 is in its uppernost position when the cam
whéel 12 assumes a setting in which two dianetrically opposed cans, e.g.,

t he carfigdi2 1Bandhbivs3a satendrxanmyratyl embodimestcdbf arddvideeatdordirghtd tree poi nt
14, and the other_ two cans 12.2 and 12.4 are. on, a hori zontal connection
line through the RS6SRPT T eNHOR A &8RN SFRsREMCheMaAIGHIUsHatePher - opti ¢
20 system 24 | eads out of the chanmber 20 and is coupled to an

optical /el ectronic converter 26, which is used for the purpose of

conver thigigrer he opthoned asthiifapxem@laiyt enbpgdimest ok @seevice Aarading/ or thee

ligpt barrier 24.%oq2dr mvRhtibAeid hRfFEatly simplified, schematic illustration;

Figure 1D  shows a fourth exemplary embodiment of a device according to the

present invention, in a greatly simplified, schematic illustration;



optic system 24 and transmtted by the conductor region of the fiber-optic
system 24, into an electrical signal. The electrical signal is supplied via
aline 27 25 to a conmputer unit 28, which is inplenmented for the purpose of
using this electrical signal. The optical/electrical converter 26 and the
conput 28 i m

whi ch ?{%%wv]ée%%on sﬁ'{sd%\éé nggrth%? egwm% Iﬁfy ér%g(gwgﬁglﬁgg?ggfe%cfﬁock 0 @?Eﬁé;ti on

| ess than the reg»rteﬂewt anveotiomt velhich works togetiern twitls at furdbet qmded bl e

to provide danpi e S .(nhot own rder to_reduce.the effects of
Shotke and vi br atTesHETBE toHbecRrsRERt MyeEoRb ihe idrdr by SUERITCE SENSEeTory on
further devices. fustrbtigny € 1B shows anot her exenpl ary enbodi nent of the

devi ce according to the present i nvention, in which the sensor region of
t he3fi ber - optic system24 is also forned by a light barrier 24.1, 24.2. The

i ndi cat /1S i vedTBN i a S

its set?éné% it |ﬂ?£rrupé ﬁﬁggllg h%bggﬁ$5h§%$ﬂﬁﬁgﬂ% id%% %#?92@ 54.1,
24. 2 of the fi bertheptrieseslygivemti2za: The indicator 17 has an opening 17.1; in
a special position, which corresponds to a special state in the space 10 to
be nonitored, the indicator 17 is in a setting in which its opening 17.1

opens tmgurmanh t GHIW thafitedeam gstratedtineriglehtl PasrdeetioRdaldbngdheird t he
fiber-optic system?24. 10 A further exen Iar%/ enbodi ment. of the novel
o)

devlce is illustrAneaf ffgqfﬁg%r%'e@ﬂy simeli ﬁ@h Hisstriase apfirst ofohepdeyices

i npl enent ed here b t el ements are not position

al i gned, but rat hdgﬁh't%ﬁg%g\?g\rﬁ@gftg gér?d?)']olfi gré;gzgonal ly to one another. The

i ndi cator 17 has two pin-shaped indicator parts 17.2, each of 15 which has
an end i 0 reflection surface of a reflection
surfacerj'[I greSQAW” siﬂ)g% é%gﬁgpgg}gfglru&;ﬁaz@f’ the two-part indicator 17, which
corresponds to a speC| al state in the space 10 to be m)nitored, the

refl ection surfac rk tqgether t hat e |ight beam 22
o Lne Mis e 2o ahamsptie firaarm IHGstiteg do: HHONG JritonSean BRaone 4Pe I { ne

light barrier toghe o?OFlﬁhFherZ ehRsBRIt sﬁﬁp#ﬁéﬂ Eé‘QIluét%@e Raket®id dFSthe
i ndi cated by the dotted line gure 1D shows yet a further exenplary
ermbodi nent of t hedeyiges ofdédg ﬁr@arnwllwretﬁd fneFigHEe at or 17 is inplenented in
such a way that it has nultiple indicator regions 17.10, 17.11, 17.12. Each
of the indicator regions 17.10, 17.11, 17.12 25 has a marking which is
recognifigintec20y tdhoveettsofireayn diiustdateddh Eigere‘ iLbier a gectionsalehgrth24lind n

t hi,g way, the st t he pace 0 to or.ed ed in a
QUARE T T e vay. - ar Chab FIoTe RadrERY sPRRE Br LONFRYCR ShPS Atane e feds
recogni zed and/ orofrtﬁ@chrbyrmhﬂugegpe@rmrmguﬁmzpf the fiber-optic system 24,
or in that the markings are counted. Furthernore, it is possible, through
coupling 30 to a tinme measurenent, to determ ne the speed of a change of

the statgyidpphe Wtﬁ@ﬁ?é’aﬂ?ﬁ nmratteaqﬁ Flbﬂré 'iaﬁw é%cﬂHﬁbﬁbngfthbhﬁ\e
mar ki ngs™ recogni zed per unit of tine is established. Instead of detectable

and/ or readabl e rRrkiofg§igurae2i eiperdy o¥mpfifigdy tal Sbistale aufouirth ©f ofeni ngs,
whi,gh, in a suit 0, an ot herw se

i ntzgr rupted Ii ghta&gp\@%e% %ﬁcttHaeoﬁea?H @\éy?tir?geooﬁ%%@%ge Q’F igure 1E shows a
further exerrpl ary enbodi nent of a device according to the present

i nventi a eel er d ar ndlc or nd the fjiber-optic
syst em34UTR ¢ v U ey AT aLCHtRG 10 1BGHR T0dr7 Sertion Aona hg e,

addi tion, a secorglgf 6eFigurd 16 gaealz’lprsnmpm@@twnm%ﬂrae@d fftR FARe dddkds
barrier 124.1, 124.2 5 are prOV|de as_a second sensor region. The space 10
to be ronitored i%f thediearmdyesteatadiorFigerRi2t he state to be nonitored is

t hggpresence of a cartridge 100. If a section of a cartridge was |ocated
neither in the region of the first feeler 16 and/or indicator 17 nor in the
regi on figuree2bnd shesisethel fieeamu ilbustiatdddatfogunel 1 inna tseetioaralonddbedinenber ,

detect the associ'arel | US4 8o st Biett 15 TMRradd it fEkes
conpletely in thefahetfirede® ibetrbeyd inaRigeko2n in Figure 1E, the



light barrier 24.1, 24.2 detects both the indicator 17 and the indicator
117. A section of an automatic firearm 1l having a weapon barrel 2 is
illustrated in 15 Figure 2. The firearm 1l has nultiple devices according to
t he present invention, each of which is used for the purpose of nonitoring
a specigdi ace gydst WaleW i Wil J :
whi ch tﬁﬁgﬁrcﬁgagi ces ar esdgo%ng%é%ggra:aﬁlﬁ? ?ﬁt@hﬂghégﬁlﬁgﬁzﬁn@g gé\ﬁch B
C-C, DD, E-E aratchrding2o fhegpresedf ireniion ae sbewni ionFiguresoR ARG ere,
havi ng one of theldgtvi ces according to the present invention, in which the
state to be det ed{\é €4 he | ocki ng and/ or unl ocking of the weapon barrel
2. Figure 2AA shows the section I1A- 11 A of Figure 2A. In the | ocked state
of the weapon barrel 2, two | ocki n%.el enents 30 are in the position shown
i

in B gdigures, 1A teml Grarenusert o eXP@iRipe dbedriinciple of dhe RreseMeinventifNocked
state. | pai GRfQ IS 4 Wikt

pin-1li kﬁagrnéd?gat or pgr t% saI c%id;'% \%/nré:3 @ﬁ?\gcro g&‘j rfoev\yggihyl\gggg?{e;dz%@:?d }Ngggﬂﬁ \gﬁé’%i ng
32 of ashosdy) Bva rEggoresdsubfedt ridi staialr apdintilsration? #r opecwiheg! A, havindie
openi ng. 32 enga i opves. 31 of . the | ocking el.e t .30 as |Lon s_t he
ookt ngolf shBr Lot T ilich Tp Seiatal arBhrt g FrERE B PSR Aot "Fhe
| ocki ngpahiem@nisspasitioddd Gh Ik apade t10. t e thebredammadseeithe pAguldrqsbsiiemn i n
Figure 2A, which has the consequence that the indicator Earts 17.2 are

di

Bl acdthen Cee Wisehilg I3 20NsidRERd @otl@te tPhke idespeledoln tife SBBERItYy 32 and,
upon f%%@ﬁéni@éﬁ?%é‘i@?”?é‘thé’i 4 hgele?C kb9 19| £M&Mieh 30n BH% 8f ithe02BeN ng 32

under the force of springs 36. Correct |ocki ng only exists if the I ocking
el enmentposiormdist hegasedria the spadecaboandstoushes the zaar evheglal 2dom nits he

Shown 1Pt T8 AREehdCy e i prestorbipay B Garf 1GR3 yERR"S" ™=
i ndi catspringadésicé 18 Assevohddetketpt A6l 2 of kiye byedHenicsH feoler iegpajeds, 1,

24.2 of the fiber-optic system24, but rather a mrrored 5 surface and/or
- eilBecttdRasti £oe UPPESTIOSE et ot R HEE ARGHanival (BRI b SUMb 3FSHB81 ons
24. 1, ) %r@uéﬁ drhehi&t bert GRtd & &YshBE %, rvﬂ?i@ﬁ%?ﬁstﬁ?sthiélaﬁwd aelkicedropxd St s.
The mrrored surface and/or reflection surface 17.3 i s cont’l nuous and fl at

and it fibprrerfdesystem Rusthaseernchfgalequpart 18a2 feos gar indigaterel?ect i on
surfaces, novable in relation to one another, which are produced on the
dianmetrically opposite inner 10 ends of the indicator parts 17.1. These

i nner ehdsabingtdevicendOcAtior ugat for e purpesaat§l keeping agaseousy digsidseartd on,

but,.rat her, haye .t he shape of, only. uarter circle, and they. ar osi tioned
corf ertipapraterial onfRArCodl, Padr Red flrsFaelly o 4niPS. RS OREE R Bl on o
the reasmen3e Fppl’bdtO@f:f'tHi@;cHalﬁnEoéH aggasmceoﬂﬁae _swdmng]ie&gé@hgfe?éfaﬁly small, 4

cross-sectiqnal area of the recess i S qccupie oth o e inner ends
of 15 tHETE nditARY %W@BW? rausgRd %ﬁﬁf‘aﬂh@ﬁwﬁ ayneassawwt ice 20.2

Cross- SRk BgRflyOsed|Bg Bﬁﬁ%ﬁﬁuﬁgné&@grﬁic@i%te\ésaﬂﬂ dtold®t et afiy f or
the beam 22 of thé light barrier 24.1, 24.2, whose two light barrier units

are podrictioneanugvalgeentiacy afntwhissirfiegss. generpllynshared bkpl etl@dgnrdaeketsecur e
| ocki ngNﬁiEﬂtrﬁové'r ivm%r%rji&ﬂ 'F_nner ends of the indicator parts 17.1 form

t he conti nuous re?ﬁagctl on 'SUr tace 17. 2, may the
Preferably, one of these surfaces is provided with a sealing arrangement and the
other of these surfaces is provided with the best surface polish. One surface
and/or the sealing arrangement 20.2 may have sealing compounds, O-rings, or

30 Teflon sealing rings; the other surface may, for example, be a finely polished

metal surface.

The indicator 17 may have a diameter of approximately 4 mm to approximately
15 mm, at least in the region which is pushed through passage 20.1. The radial
35 thickness of a ring, made of Teflon, for example, which is suitable for a sealing



20 beam of the light barrier 22 be reflected and the signal corresponding
to the | ocked state be generated by the fiber-optic system 24. The | ocked
state is therefore doubl e-checked. The fiber-optic system?24 is continued
in the conductor arrangenment 24.3. The node of operation of the 25 device

shown 1y ELGUL®. Fhal N¥lede b BRARDIE OB P 1BY ifde SEaN ik Bilke g 10

whi ch i I ndi ca to t hat princip

descri tm:bralawatew 1 hamr ef Taet polmshek! shlsfabeannnaqf have thieghtialigr BMrwinery al so
be used in, anot for exa n@l e 30 detection atgd/ C{I‘

checki mP'6hefhe So?tﬁumlbter-? S Vn@é%’é‘? e 2 NPV PR UNASHSOGATARE t o be

conposess istfivgyartial surfaces, it may have one single surface or nore
than two partial surfaces, is flat, and it al so does not necessarily have
to Be continuous. Furthernore, the two el enents of the light barrier may

al'so bzf]np'ﬂ%' fa{)sﬂf'i‘éﬂ @hs?r%té‘&‘%eF@ ? JtA AN 919ect‘1 arfical padlgr 1@%’?9&%&“@?' y

di agon I's 35 0nl'y éssen Hat' Up e occurrence specific
st at e, moq@smtblthemﬂaﬂmtpéreﬂlihat s:saeeendlfaeteh@aspaée’z Bodper tr‘rmmrtdm&dr t he

reflectjon surface |s itio d b n_such a
oy het? dnietrords: 7 oo Bere o2 ah 2 bbi et rfad: i 2hjs: Bbut dadter,
that a f@%rrﬁf@ﬁé\@eﬂgoﬁlrgél@n bﬁtt&eﬁaéabgec systeaup s, Zﬁkéhﬂ\éssﬁd& sectheon B-B
of Figure 2, having one of the devices according to the present i nventi on,

i n 1@hi cthanpers2@te alse tethmreaion iof the weagents e@fthsfsqu@ndwbraH@nm i de

ggcgﬁ;m@{%eﬂcﬁglﬁf %?getgm %4 lqIl;:i ﬁé@@tﬁom e sI etﬁ% in |(§\;'a?%reyv£¥a :

posi ti arptical signeé vs;hachi igldirestly a foontiae Of whé lpoaltmaarfmhegmpilqaxorwﬂﬁdmdf/ow nms 10

the feeler rotation_of a dr 3 of the f rear m e i de 40
moves. (e TRAnGIiEtes rihgTatiel thdaho e’ phet BB Mib arreiser

the sang,tan@,isttherésfordecarrelbtetl télithpl meeRaniel Sta't@mnnﬂ‘\@lsﬂa@@dl/(pltoftﬂﬂ er
16. The feel er part on which the |nd| cator 17 is inplenmented projects

thrléugH“Pﬂgoﬁijem% sHEW ”Wr'lz'%'fel $A prtB?nfG@lfrV\}@Hsdn 21 UPRETAOFE ROSEPD
i nto thﬁh&h‘%ﬂ@eéarg%hg@lelb sy é'ferttrllrg |%4wilnlch2fl‘wg JlQﬁ‘\@tﬁé’aﬂWEp?ﬁ%@r

region of the fiber-optic system 24 and ] oi ni ng section "of
conduct@msire. gngtzlsmecmmMZslcﬁndt héBf,|abe|ono@wectl@§penﬁguoraheertbmugrbmaj in

the, chagRer 120anB Bl PRSEAN 191 Shathieg R 69 ShEMLA) EpANLAIGP

wi t hin"a weapbn ¢ S€én i n gure ,
i ndi catlee thtdugB. tR€ poigtirss. 2CAsb@Ndudth|e aearidemer: (2403 éfi ghie efibkrhbepting a

th| d arr e f one f t he devi ces acordln t he pres nventi on.
i SYeERE 2 leadk ol bie BfaiBes A0 pRGaScroubted Bo 2GRt ERTRlscH R o
the dr LHBn@etﬁerEGier\/ﬂ{lésta@sédW%ﬁttﬁéEbllr‘éose of converting the optical signal,
detected by the sensor region and/or the light barrier 24.1, 24.2 of the fiber-

optic system 24 and transmitted by the conductor region of the fiber-optic
system 24, into an electrical signal. The electrical signal is supplied via a line 27
25 to a computer unit 28, which is implemented for the purpose of using this

electrical signal.

The optical/electrical converter 26 and the computer unit 28 are in a region P of
the weapon and/or a weapon system which the weapon is a part of, which is
30 subjected to shock or vibration less than the region A or not at all, or in which it
is at least possible to provide damping devices (not shown) in order to reduce
the effects of shocks and vibrations on the devices described individually and

possibly on further devices.



be nmonitored. In the arrangenent illustrated in Figure 2C, the cartridge 25
chanber 50 is in the firing position, and a position is shown in which this
cartridge chanber 50 is enpty. A cartridge detection pin, which forns the
feel er 16, scans whether the cartridge chanber 50 is occupied by a

cartriggg, rlig élﬁ&&? anBi‘l‘i é?erW f%{rgcébdeBdfnﬁ'éﬁ’t Bpgwé%‘l”eklfdedg&cﬁm% tRe -

enpty as s[ﬁown I ushed ra ut o drum 3 by
a cart rpregent in\@.ntIO:BlO nul(whnmlarttlemenﬁmgm@oa@f t‘ﬁleeﬁtiered)MC pustenti2anistalseal | y

opposite the feeler part 16. ndl 17_and. ects  into the
chanberf5ed, kY h Lofbarder od-fr T | o Alr e T 24 yBREMEHER ARG ( ne
sensor [5d%ﬁlﬂ|@rlﬂed)ﬁn tshehfd g‘ﬂ@t'lﬁ Y 6fﬁt34sé%ﬂd gt heiradhipté fBe IREGL ibanef the
conductor arrangenment 24.3 of the fiber-optic system 24 are positioned in

t he Schaddb&f the lighidatpige 25 1 ogdrai0f She diberapptia pestaavRde SheVRdicAta Gre 2C
W t hin ty-0 n

i cat S R b 6 T 8 e Fraioh WG EBrispblitite &' sbéciafetate |
fourth mrtl*angeaemtlo)ftoobm rbopoitortede thevindésatac clot s rrg & (setﬂmag pnesbith |ts

i nvention, .usi a redundant nen In,this_ c t he s ing ,of a
firing P9 ]10791 h&oa g‘s{c} ﬁéegﬁg'a‘i beﬁ@ ?rt% fste"rea@p%tl tﬁartrmreiénlr %ﬁgjerrent ,
t he posdftthervitsdr- bb@cgygﬂemznl n 60 itself is not established by t he sensor
region, but rather the position of a signal pin, the signal pin playing the

roll® of the indicator 17 and being positioned so that its axis 10 is

para”eAfEthEpeexfe'rﬁéIQﬂ/ léh‘?bcﬁﬁmeﬂﬂeoffﬂh@ d&'&b\ﬁé’e @?lﬁ"t‘r&@hq 9F.§9+@1@1 and

its novenent may be coupled I n the axial rection for trans onal
novenen'fhemlltghttbwrmrg%ll p24h Zamj/imp!emehnteait berdn swath at M@yardnlaﬁ)ﬁtsatwm)bl ong

il e AR sodth PobBRrn e, dtaretfer iRy Pur il RebEM koo ' °

| i ght bave aaotlﬂaﬁk 1Th@4ndicatul o7 Hafsetwﬂcepﬂﬁl’shépgd andieatbrwdrds a 752 ceach lof ght
barrier 124.1, 124.2 and/or a Eurther sensor ygqgon of the f}ber 0 t| c
sysléemvzhchd?ﬁs BRI D IRPBEYNIAASF G pﬁmaaﬁﬁ Fopyriageopt a7efligstiono

openi ngyriacel 143, 101, BURPERQ) t pedigyR’ 8! thd vid-palenaliRMt&e O7,r e@iibon. | f
20 the signal pin and/or indicator 17 is positioned as shown in Fi gure 2D,

t he besArDESRINAShEO i gpeciplastaterin el space 10pke hes mavitaigd, the repeationy 17. 1
and is §d??éc"efs°§? f%rk%ﬁ% H@Iﬁdgu%—h% R/%g”erﬂa%zth%f n%ﬁtebleblghtzzbﬁf eern (i‘;r?“ 1,

124.2 is sinmul taneously |n erru nal
si nce tbarrleedmal @dediisgetfiéctied é'orrobnerelehtermazm loéf tHsa hgb\ebarriQtho 2ke The

°1 5% uhr e 7 4 B5ash MaRhold bos hERAaREEY 188 e v Zacon ciEees
the firing
Figure 1D shows yet a further exemplary embodiment of the novel device, in
which the indicator 17 is implemented in such a way that it has multiple indicator
regions 17.10, 17.11, 17.12. Each of the indicator regions 17.10, 17.11, 17.12
25 has a marking which is recognizable by the sensor region 24.1 of the fiber-optic
system 24. In this way, the state in the space 10 to be monitored may be
detected in a quantified way, either in that the markings are different and may
be recognized and/or read by the sensor region of the fiber-optic system 24, or
in that the markings are counted. Furthermore, it is possible, through coupling
30 to a time measurement, to determine the speed of a change of the state in the
space 10 to be monitored, in that the number of the markings recognized per
unit of time is established. Instead of detectable and/or readable markings, the
indicator 17 may also have multiple openings, which, in a suitable position, allow
the passage of an otherwise interrupted light beam of a light barrier.
35
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pin is secured or unsecured, the interrupted beam 122 of the light barrier
124.1, 124.2 corresponding to a position of the signal pin and/or indicator
17 which 30 indicates that the firing pin 60 is secured. Conversely, an
interrupted Iight beam 22 of the light barrier 24.1, 24.2 and an

uni nt e 'ér%*\‘/ts geﬂmh]eﬁze%mwégy B&dlg‘ﬁ%nt' ?{)atl)%ék/dée ajcgélro%é ngi tes

that t |r| gprn 01S unsecu ermned in t
space tiaesentherventtohpmttth has hius feldbedbeahd@or dudibdtpr 17 and tbb\fltxemsoptrwt t he

circuit so _be reversed. The device wn in_14 igure 2D and/or its
node oP'YBSt%P ‘tWr‘F $ROSOEERIIOR VQUQ@ '@Shqqt??r\'/'\lﬁfczé Jr'tztis2 'hbﬁag'tt@(ﬁ‘ Fsi ng
D1 and s@@onditfeb@raiﬁ@ahﬁ/&errfméétgrtﬂ@t aH§ & gedori il%ﬁf ®akriet nouit,, 14D the
sanme indicators and the sanme sensor region of the ber-optic system a

si il tameommwydead:tamg sheabHesersotir iagiprar r Bty SPeae HhyfoabPe oNBRItPFRS ésmdnted 5
'T‘Stea%gp{g é&eng ) ﬂ%ﬁ,t%ﬁé rtﬁ@%“t‘é*&”t b'é' ﬂrt‘dhﬁoﬁe%v P&E‘en%%%ﬁ QQaEtrEJ&‘r%esem

Figure arrangerren ice ablordl ng to t

i nvent i1@0. IIA & Besticass, a tdaetridjd wag mfcaeecgmrtheheelthel r.Engn 7(6]‘ thee first
understood as_the state.to be_nonitored. |n, thli case a% 10 there is

doubl e feRleect® APt 'HQ'@F%&N NRr tiRathe Hegian, of reecepd 1&r§daf‘ﬂé clutch

set L ngn kLR e17A! ther EsbrifgERtabhiSer di@RrRgt the! Aght Bapabas 2ahe 26011 ng
of the clutch 70 through its"position. The pin forns the feeler 16, on one

endOof angi/en 1t24eli Adie twum?det@cr rfbﬁe@r%ﬁ%@dedrﬁélcﬁw doanefort ht7 pi K 7
d/ t | @yl
descr (8, 18 "E SpAipccel) it EahafigRCr o, e SRS U%Eﬁsh%trsyaﬁs

addi t i dight baoriet 24i hR42wdatectfsavothhhet indipgeor, 1 Wandhithiesndimatéompl nent ed

using a fiber-optic system but rather using a sol enoid. The node of
operation of the device shown in Figure 2E inside a weapon controller may

be seem vsactlﬁbrﬁrtdfea@ autdméficChirdith devbvitg apheamsr @dreei Dgs tiMestfatedr inopt i ¢
system 24 is_indicated using E1 and E2, while 20 the m)nltorlng devi ce

i nﬂ)ﬁerré:rﬁlé@ 4si Ty fiFRareb el Aylgpiendeviseeaceydly £ the PsesantdRVEIRONFi gur e
2F Showach Bt “hRicA IENARE K thweOBﬁgﬁfset ¢ ﬁt%wt%s-:-ﬁ?a%cgbgema bPaddh@rr esent

i nvention In this case, iver ammunition 1nfo a specific region is
under stdebeicting thmsmtatwrstmg)memnr'fhﬁ pdintyht \Aetmtaﬂgenlentcewrgaﬁoeﬁwrﬂdr ally

and of Aniacrtee? sRefondnBadb Bo LiC et BoR et bR hry Deriverca

ammuni tion displaces the pinin Figure 2F to the right. The node of

t d h 2F Wit hi troll
o3 co TGS APEVS: e SARRBrATA of EfSUiRi% MINg.PR PrANE PSP op O L o 3

scherratb%bl P SBAVEN I ) 8n d@NiCR 8P eastaes db B erechal Mﬂ%mckhr{%/@ﬂtly&n as
shown in Figures 2A to 2F are coupled to one another. The use t he device

accor dll—'rﬁtéjmt"(bng 196 the aveanon barsak 2 orfigwist AW shewsi thetsRcsionayA- A fiFigure
especi 3l y Iﬁg:‘n%nlfgﬁggé’lé%ate' of H’?&eq’ela%%n%ér'?ell Y, 8% tlb&@ﬁ& ﬂ@rﬂsﬁts f39rar1ehﬁ'1

pur pose’ of etecting, controlling, or regu ating’t equence of
var i ousherposigden sbown inhidgfire @4y, from wilghetheyGrai disphaned tpsthel laftniadthes: 5

Lt 2o mU ke St na e ndedtar o isohREhided rBLE ik, BRAS S Pes 3D,
(24. 1, p2-1de ihdicatiet pakts Ny .Rhevhsdratire ansldbay ipogitnedriduat openingady @fent

(24. 3) connected to the sensor region (24.1, 24, 23 for transmttlnﬁ t he
si gnal bopwe denddie P@gf'o‘?f indicator parts 17.2 projectind out of the opening

engage in grooves 31 of the locking element 30 as long as the locking elements
30 are in the locked setting. If they are not locked, the locking elements are
30 displaced to the left from their position shown in Figure 2A, which has the
consequence that the indicator parts 17.2 are displaced in the opening 32, first
toward the inside of the opening 32 and, upon further displacement of the
locking elements 30, out of the opening 32 under the force of springs 36.
Correct locking only exists if the locking elements 30 and therefore the indicator

35 parts 17.2 are located in the position illustrated in Figure 2A.
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10 (24.1, 24.2) and the conductor arrangenent (24.3) being forned by a
fiber-optic system (24), and - having a novable indicator (17), whose
position corresponds to the state to be detected in the space to be

nmoni tored (10) and which is detectable by the sensor region (24.1, 24.2),
15 characterized in that - the sensor region (24.1, 24.2) of the
fiber-optic system (24) is shielded by a shielding device (20). 2. The
devi ce Indiher piresgnt (Bx@lna;ialaryl entodi meemdicsreawrz énl RigutehdhA, tthe lscbsitioraiiofgtmevi ce

is a cha the.s ensor re 24.1 |v d. 3.
The. delNUESRECH O BFols BIOIGHET marts 8778 & S tefieed ot Rt Fhe
state isenidre réginge2401, b24rmraﬂfttchreeﬂbéﬂ-@buafayyd@éwziz:semedannwlaaﬁt&cvrefay the
i ndi cator (17), the state in the space to be nonitored (10) able to be

senbed SHyfage fansl/er refiggtion suare H 4.Bds sashamth dhei aidi efanbich the seasebe
coupl eqecf}tonls%sﬁ 9322 oggh & B etidBRic éﬁf erer?@me@o?nlze-mgt @ﬁé'l&ﬁﬁ&%%s‘i‘é ng to

one of al s characteri z I'n tha state I n e space to be
noni t ofiTee irtOjedrayrfbee saad;émdreﬂaoemml fyurtﬁqcealﬁa& is oéntlltnleowmdndeﬂairar(dLVt)

whi ch i r ot he de ce according to
one or Malles 4 ESk3edn iR RAT 1DE AT retediupibtafes AESLAPe
(20) haéla@anoubeahégar(o%ﬁeﬂ)whtchraw;brcvducéh @nlftﬁétdléifnetthealllwéppatlﬁé ifidef)
projects novably into the sensor regi on 24. 2) rot ect ed zét he
s

hi |d.enQS(oidpeylaleatonﬁara%Weﬂe abééﬁdnm@' @@d@farhﬁm icatar Rerts 1 2ddien t hat
the opepinGclLi b cr%?g stej%ﬁoﬁa'bht %tﬁé}ehéw“tﬁé‘ts% élgf)orﬁ’l'yoiﬁ‘%‘é.ga sea é‘b' y

t hrough the openin each forma sealing s rface
sur f acesd t;herygam anantnomedl domplepoitadlyyneo dmatt trery amay ber disppcad seatlheng

devi ce in the o in 20..1). 10 .7.,..The.devi ce accordi im6,
ohar aosante Ehotf refEr°gr i feqskd 2 uppR JSetd bt ko bkl e 4
snoot htﬁelrcf@sses@mbrtdner@a v the ¢atedry3 3 s bacepibabyabsenbf tge ﬂmmcnmii of
preferably a sealin n t he smooth surface and the sealin oun 15
beil?lg |”ﬁ?é’ﬂ@éﬁtqfo?a % pfr &eeredf‘a'é‘k"&:&?m&ir € \ﬁhfeﬁr@??éﬁc‘:'g? \‘7@ 0

noveneghe dekbsy 3t2h?erﬂﬁwﬁnérﬁ%t9far{d1%r¢ﬁé @ spdded férhﬂ%l%atrﬁez?l%?rthaghgrﬁ The
devi ce accordi ng to one of ai ns to 7, characterized in that 20 - the

i ndi cab@rrien 2. lprZ)‘} éet\@qsﬁrtmgthh@aéwf‘eumtﬁ@reWFlﬁlQﬂQﬂ dirgonahy dn th§g| on
24.1, d |
(207" sade 2oy i e cofie@Ra/ R RLRFR (hndSRRECLES e Mo FHGH dfid®),

fi ber opfitheSpdicator ﬁa;)tsalﬁel|f0p1nettm1t@mt|ram$oeclact|onemnfalcesm7tﬂ am\aaythES t hat
t he position_of t i ndicatar, (17) s, djrect detetableb the S &psor
g brBealrt pf thg Bt §3ridk 3.b ertetidl aRA, e, ST T ersntdng ¢ e

char acigidetstatd bk finedbted by1ehé RBEEABIC dyb¥amprqj ects thr Ough the
shielding (20) into the sensor region (24.1, 24.2) of the fiber-optic

system (24) protected by the shielding (20), and
The locked state is therefore double-checked. The fiber-optic system 24 is

continued in the conductor arrangement 24.3. The mode of operation of the
25 device shown in Figure 2A inside a weapon controller may be seen in Figure 3, in
which it is indicated with A,

It is to be noted that the principle described above of the reflection of the beam
of the light barrier may also be used in another way, for example, for simple
30 detection and/or checking of the state. It is not necessary for the reflection
surface to be composed of two partial surfaces, it may have one single surface or
more than two partial surfaces, is flat, and it also does not necessarily have to be
continuous. Furthermore, the two elements of the light barrier may also be
positioned at an angle other than 90°, i.e., other than precisely diagonally. It is

35 only essential that upon the occurrence of a specific state, or possibly muitiple
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- the sensor region (24.1) of the fiber-optic system (24) is inplenented
and positioned in such a way that the position of the 18 I ndi cator (17)
is indirectly detectable with the aid of an optical unit, in particular a
reflection unit (17.2). 10. The device according to Caim9, 5

char actesiciesh the ko 1h%d MAREKLAN AT IERRALIBAEs pUBitiREh eld e

surfaces (17.2), are forne surfaces of indica arts (17.1) of
t he |ndo¢aedtgr(t1txe)rrlermplsenbr& w@yuthatral teflecgopayccsrs mhnaarexratyng)éef&mm@d to

K t 0 ' f dai 1 to 10,
\(,:\Kr)\;r ac? r‘%‘?‘ﬁ‘tﬁﬁ f?\i?ati ﬂgcog'ge\rg?%ﬁd&@g? rgﬂal 'g g{q%g?% er - op?: (r:rssyst gm (24) has
a light barrier (24 1, 24.2) having two light barrier elenments. 12. The

device accordi n fg aiml1l, 15 Fhar acterized in t bti? | on of fhe
i nd? catfégurE 2_LEI)s & $ectiop Bt ef hisluieen aying PgRto rerq]%‘f‘ BFEN e %nd

conpl etglpheSEFe@AE invéHtion,! I'ﬂt ﬁhfdﬁpﬁﬁe §tété%t b@%ﬂh(t@?e)d & tﬁé‘%e&ir@bf arrier

(24.1, 24.2) to generate the signal. . devi ce according to Claim11,
20 charstideetq.zethe slideAQ acks o5 declock f@ermuhttmetdyeleﬂ gnalthua foegson @ t he

|nd|cat 7 Lch | b the |i rrier t.s .and

screens ﬁaﬁfr}m v\)ayl‘iaas péﬁeﬁgﬁ);ﬁé %I’Yeﬁ%é"ﬁ%aﬁkgé.lre% Sﬁﬁwgrﬁ?]&pﬂ%nmgflﬁt'%e

| | gﬂt lf&ﬁ/ma[rgcﬁabsm]bnt ha sili:cd@hba;jlbaﬁtz iemn cadtakt v@?u a)sTcammegih ; d@ry, Wh&:h g)rms
t-shieldin i on of jndicator e de rdin

on Uof t %Eaf?ﬁ'x?" P@” %H&F%&&%P} 2 %Ph 3tﬁé¥5h€t ﬁéGQFi”belr t Btfi 'ée ‘@@

has at jh Qﬁétdlt@&@ioﬁ%ftﬂh%rleﬁgﬂﬁmser% 8N thd WelapoABarréim t e therdareé tﬁ\né urt her

| ight barrier arrangenent (124 4.2), using which the position of the

i ndi cattbe stifedwprt ﬂi’) displagegdhewscenaing atn ead/ar feeter)16.s Thet leglerpart ops. The
d t
o catDTER 166 MRgcadt e 3 1ol Bnted BrolfersiRbaeh She"gndy 5L, BRRR.
rrar k| ngs prbhldedawlthn@$dadanggd@et@@0ab,l ntdkhe eharmbeatfl.y The tlgbt bersar
4,2 he fib t 24) . 16. Th
350 Gt FoterIBaaHie SEeg 18010 CRATM T SAHS SVEIRIE £ POEIWbes an
0pt | calggbiffiyg 9&dtfort 8NYE teRd( A} arﬁawgléheéhttm Bher fHebgberoBpti€ s§ytEnema( 24) ,

for converting the signals grow ded the fiber-optic system (24) into an
el ectr .aéa|p0§ltmd lnltine ghamBey i20e H&mqﬂ%ef pperatignefigie devienshawnel zed

in thatdha 9Bt hif 'ﬁ%‘ Wéa'g%?o rELﬁBIYéfh?é %%G%eéﬁ_nﬁofti?h?éj 3t0ina RIFPHL %r uni t

(28), which 1s |np enente e purpose of using e S|gna provi ded by
t he optlm@aaile@ll withr®ni ¢ converter (26). 18. A firearm (1) having at | east
ongodevi ce for detecting a state in a space

Figure 2C shows the section C-C of Figure 2 having a third arrangement of one of
the devices according to the present invention. In this case, the occupation by a
cartridge of a cartridge chamber 50 of the drum 3 is understood as the state to
be monitored. In the arrangement illustrated in Figure 2C, the cartridge
25 chamber 50 is in the firing position, and a position is shown in which this
cartridge chamber 50 is empty. A cartridge detection pin, which forms the feeler
16, scans whether the cartridge chamber 50 is occupied by a cartridge. The
feeler part 16 projecting into the cartridge chamber 50 - empty as shown in
Figure 2C - would be pushed radially out of the drum 3 by a cartridge, i.e.,
30 downward in Figure 2C. The feeler part diametrically opposite the feeler part
16.1 forms the indicator 17 and projects into the chamber 20. In this case as
well, the light barrier 24.1, 24.2 forming the sensor region of the fiber-optic
system 24 and the adjoining section of the conductor arrangement 24.3 of the

fiber-optic system 24 are positioned in the chamber 20. The mode of operation of
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15 (10) and for transmtting a signal correlated to the state, this device
- including a sensor region (24.1, 24.2) for detecting the state and a
conductor arrangenent (24.3), connected to the sensor region (24.1, 24.2),
for transmtting the signal, the sensor region (24.1, 24.2) and the

conductgg o%rvﬁ@gﬁaw m(ﬁ r%)zéw i Y céhteBlde Pw% - BOSeEn Y FiGe 24)
di cat or ?f?? r ﬁ ?o t he

and - having a nnva ose position corresponds

state tBQntoetvl'delnettlseddlcntedmuEt'pﬁce to be nonitored (10) and which is
detectabl e by the sensor region (24.1, 24.2), characterized in that 25 -
the sensor region (24.1, 24.2) of the fiber-optic system (24) is protected

by a siFiglrdi 219 sﬁ@Ws%e(?é&nonlﬁ D bRFidurecariavidg aafeetfbp@ngenfdritiognck
characterized in that the shielding device is a chanber (20) which encl oses

30 $he Op‘)r shectdeyioesr tacsording itRdi gt drreseny Hv@nties, seisier fedreungant 1,
24.2) ofrdriRrbbher TAMHIE cBK5! 88 2AIngidresl P oiHBo' iof 6AAS(ddd Bchfl no
1 ed t ha

to one of al nB characteri I n evi ce has a feeler
(16), 36ate be wiordtoresd. |Mptlmsmmae@eﬁmntsemmpnggtvomreﬁtheabnhygtmm ®Ogihsedf Bnni ng,
t he posi f a nopvapl e part of. th i rear ose nt may
be. coupebEePlishid RRs csReph rgeiahs Puber ik thegpoditn i o Stal Bl orhe

posi ti @yrdfl piMeldyitg ereé @ble( df7thebiddRatomdy raget H)éﬁn?q:!d%rtrﬂmﬁﬂs@!héﬁms sikite to
be detected in the space (10) to be nonitored. 2 The firearm (1)

acé®r dingatdiediie e driag @in 8-t Jhedfirrp@indlkhpsan Phlongabolenel candrits 17)
has a pabie Jﬁéﬁtﬁfé BE dotbied P'gtrh?i%?g%lﬁﬂe&@ ‘?omn%fgtﬁﬁih %Qavemeﬁ\@bﬁt{ﬁ :as

i mpl ement e or sensing, pre roug scanni ng, e position o

novabl éh@argnatfplm laedior eedicatod )1 7amdth theheidbokaniatond hohe6il redidceuplingl 7)
bei ng % $§2I% determned by the state to be detected in the space (10) to
be noni B 15 22. The firearm (1) according to one of Clains 18 to 19,
characterl zed in that a vvaII of the shi eI di ng (20) has an opening (20.1),

i.ch a part i ndi ator ects npva into the sensor
Lo g ha Baasna s ek} 7 i dmpls B ala 08 (oS RAGI el 5o thAR A

accor dinirkt oefeP #ith eRRFRed fEhe Bdriidr tzhai Qhez %m%zbmhé?s%n%br f%ag.ohhe
part of the indicator (17) projéectin m)vadj/ hr ough t he openi ng 1)
(O ({=2)

each f @neh Witk @asesppdslightaearrier Hadel sbed i2nep mheryﬁ»err@omrag@mmfcmel y
o5pos) WeefUbiRIeIdEh, 33, ool LA ABcRe 0L L SHh /80 Rty b7 e n0
char actepi gwzhings tival, t17elGl atLenrtnmg ltea rdeesdle doi its tioegthpdase dirke)ionho bie
Thed | HES siheL Pin eReltpl Sifisethr 191 LPe 350 25 sHaiat i PG B 4y EBEFdh ng o
one of 20 af rihelfigh® Barrier 24.1, 24.2 passes through the opening 17.1 and is
therefore not interrupted. The beam 122 of the light barrier 124.1, 124.2 is
simultaneously interrupted by the signal pin and/or indicator 17, since the
second opening 17.1 is not in the path of this beam 122,
25
The circuit is such that the signal of the light barrier 24.1, 24.2 corresponds to a
position of the signal pin and/or indicator 17 which indicates whether the firing
pin is secured or unsecured, the interrupted beam 122 of the light barrier 124.1,
124.2 corresponding to a position of the signal pin and/or indicator 17 which
30 indicates that the firing pin 60 is secured. Conversely, an interrupted light beam
22 of the light barrier 24.1, 24.2 and an uninterrupted light beam 122 of the
light barrier 124.1, 124.2 indicates that the firing pin 60 is unsecured.

The state to be determined in the space 10 to be monitored is thus detected

35 doubly. It is obvious that the circuit may also be reversed. The device shown in
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characterized in that the state to be detected is the setting of a slide
noved i n synchronization with the cadence, which forns a clock of the 35
firearm (Section B-B, Figure 2B). 21 26. The firearm (1) according to
one of Clains 18 to 24, characterized in that the state to be detected in

t he spag 1 . i i ti ri .of .a.

car tr) Qo8 Snaoa ot B MO B debuiiih SV RRLE O, W R by \F e ifs
20) . 2indithed usiegr D1(dnd @ orltlingldootombe wdted diatsusiBg tao diferenhairaciteri zed
in that th tate tq. be detected in the ace. (10) . to,be monitored is th
set ] ng e SaThE g SisProrS ARt o e Berr e TG TDpt e B8 ORI TYTERN A (1)
accor disig uitanes8s|9f a&lirg foubfe ts@cdfing CavabAGEPehE &flal Nalkhabe iRDIGhahted O be
nonitored in the sSpace (10) to be nonhitored is the setting of a clutch.

(Seét i dnsteag of @ rAundemt.ariggamente firearm (1) according to one of d ains
18 to 27, characterized in that the state to be nonitored in the space (10)
to be nonitored is the state of the delivery of amunition. (Section F-F,

Fi gur e Fidre 2B sHbwsThke fdectianni<ELpf &guoedR teaving @ &iftm &fangbearentt e theed i n

that it, has at | east 't of the devices, ich are coupl ed.to ope anot her,
| or dSEVicS REFRTAS T BIESEOr IPYgdiaie. Thane, S5 cifgeReiings of Redear
execut ivgedfciGtichf 20 eNlinbeRebo®as tAE & td beanbhitdded. ( bh @Hiseadk. as2Rell,

. A&(. Ay. A&E % Af % A&[ . Ay. A&F % A&{f % A&{. A9hf % Ay. A. Af % Ay. Ay. AF. Ay. Af . Ay. Af %
. A&D . Atheresis| dyuiedrtertigikof the state, in that the clutch setting”ON"and the clutch

| vr ool epkcalealilorah ool fleRle A kel Sborbial etnalefmigl 6 o a
clutch 70 through its position. The pin forms the feeler 16, on one end of which
the indicator 17 is implemented. The position of the pin 72 and/or of the
indicator 17 is detected by two light barriers, similarly as described with
15 reference to Figure 2D. Furthermore, Figure 2E shows an additional monitoring
device for the trigger, which is not implemented using a fiber-optic system, but
rather using a solenoid. The mode of operation of the device shown in Figure 2E
inside a weapon controller may be seen in Figure 3, in which the device
implemented using the fiber-optic system 24 is indicated using E1 and E2, while

20 the monitoring device implemented using the solenoid is indicated using G.

In section F-F, Figure 2F shows a sixth arrangement of one of the devices
according to the present invention. In this case, delivery of ammunition into a
specific region is understood as the state to be monitored. The arrangement is
25 essentially always identical: a pin, one end of which forms the feeler 16 and the
other end of which forms the indicator 17, is positioned movably. Delivered
ammunition displaces the pin in Figure 2F to the right. The mode of operation of
the device shown in Figure 2F within a weapon controller may be seen in Figure
3, in which it is indicated using F.
30
Finally, Figure 3 schematically shows how the devices according to the present
invention as shown in Figures 2A to 2F are coupled to one another. The use of
the device according to the present invention implemented in this way, which is

especially advantageous, is used, as briefly mentioned above, for the purpose of
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() -3 Trievm&A Yeyiceodge firgargps 1095 ol Ydeteating e stytes inodRice) (1@berdifan 121 1
dYNCy, g#10! Lf

105F>" 1096& (3%5%’8@3‘ VI AIDTE 1S B3 568 () -1 1g#1096& () - 110252@22
A2YNCy, g#10+ Y @HBOWER:  sehsatr @gvu (24 &, (34.2)086r&déjea@g the state and
109 & ()- @0% & ().-![f@10%. " & ()-29333U445"< , g#10! 1" &I 9AQUR2& () -!y& %
Toos & 1) 1005 & BV aauRucte) A dRRErs (2Aoth ohrgcisd SEeiB59RIT) | <1
10"3>" 109 & () - ! gegReh0pE4 2, 84 p) S20Uagsknittire tii@ Lhyha) & the -sefishl GUid) -
1°& %40% " & ()- i7]7k777899j KC 10"3> 1 99%40% & ()-! _
90d9v6" 6" & () - @ §¥H et (34 &l Gndghe) canducton arrepgengnt {34 ) being Sfenmre by
103. g#10% &' () - y ' 184, % 06 =8l 040% " & ()-3
| DLLYA0% " & () - ekl 2%‘9“) A () - 2>D?S??CEF@E@I@ "SH= 10 10"
10" 10" F>s16% & (evirayedooyable) indicator (17), whose position corresponds to the

state to be detected in the space to be monitored (10) and which is

detectable by the sensor region (24.1, 24.2),

15 characterized in that
- the sensor region (24.1, 24.2) of the fiber-optic system (24) is

shielded by a shielding device (20).

2. The device according to Claim 1,
20 characterized in that the shielding device is a chamber (20) in which the

sensor region (24.1, 24.2) is received.

3. The device according to one of Claims 1 to 2,
characterized in that the state in the space to be monitored (10) may be
25 sensed indirectly by the indicator (17), the state in the space to be
monitored (10) able to be sensed by a feeler (16), to which the movement
of indicator (17) may be coupled at least part of the time, for example.

4, The device according to one of Claims 1 to 2,
30 characterized in that the state in the space to be monitored (10) may be
sensed directly by a part of the indicator (17) which is not protected by

the shielding (20).

5. The device according to one of Claims 1 to 4,
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and forming a sealing device (20.2) in the opening (20.1).

10
7. The device according to Claim 6,
characterized in that one of the sealing surfaces is implemented as a
smooth surface and the other sealing surface has a sealing compound,
preferably a sealing ring, the smooth surface and the sealing compound
15 being intended for the purpose of executing a low-friction relative

movement during the movement of indicator (17) through the opening.

8. The device according to one of Claims 1 to 7,
characterized in that
20 - the indicator (17) projects through the shielding (20) into the
sensor region (24.1, 24.2) of the fiber-optic system (24) protected
by the shielding (20), and
- the indicator (17) and the sensor region (24.1, 24.2) of the fiber-
optic system (24) are implemented and positioned in such a way
25 that the position of the indicator (17) is directly detectable by the
sensor region (24.1, 24.2).

9. The device according to one of Claims 1 to 7,
characterized in that
30 - the indicator (17) projects through the shielding (20) into the
sensor region (24.1, 24.2) of the fiber-optic system (24) protected
by the shielding (20), and
- the sensor region (24.1) of the fiber-optic system (24) is

implemented and positioned in such a way that the position of the
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light barrier (24.1, 24.2) having two light barrier elements.

12. The device according to Claim 11,
15 characterized in that a region of the indicator (17), which is movable
between the light barrier elements and completely screens light, interrupts
a light beam (22) of the light barrier (24.1, 24.2) to generate the signal.

13. The device according to Claim 11,

20 characterized in that, in order to generate the signal, a region of the
indicator (17), which is movable between the light barrier elements and
screens light, has an opening (17.1) to cancel the interruption of the light
beam (22) of the light barrier (24.1, 24.2) caused by the light-shielding
region of indicator (17).

25
14, The device according to one of Claims 1 to 13,
characterized in that the fiber-optic system (24) has at least one further
sensor region, preferably in the form of a further light barrier arrangement
(124.1, 124.2), using which the position of the indicator cited (17) or a
30 further indicator (117) is detectable.

15. The device according to one of Claims 1 to 14,
characterized in that the indicator (17) has multiple indicator regions
(17.10, 17.11, 17.12) having markings, the markings being detectable
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I/ 94092\ 2\ &bfy)the fiber-optic system (24) into an electrical signal.

17. The device according to Claim 16,
10 characterized in that the optical/electronic converter (26) is coupled to a
computer unit (28), which is implemented for the purpose of using the

signal provided by the optical/electronic converter (26).

18. A firearm (1) having at least one device for detecting a state in a space
15 (10) and for transmitting a signal correlated to the state, this device
- including a sensor region (24.1, 24.2) for detecting the state and a
conductor arrangement (24.3), connected to the sensor region
(24.1, 24.2), for transmitting the signal, the sensor region (24.1,
24.2) and the conductor arrangement (24.3) being formed by a
20 fiber-optic system (24), and
- having a movable indicator (17), whose position corresponds to the
state to be detected in the space to be monitored (10) and which is
detectable by the sensor region (24.1, 24.2),
characterized in that
25 - the sensor region (24.1, 24.2) of the fiber-optic system (24) is
protected by a shielding device (20).

19. The firearm (1) according to Claim 18,
characterized in that the shielding device is a chamber (20) which encloses
30 the protected part of the indicator (17) and the sensor region (24.1, 24.2)
of the fiber-optic system (24) cited.

20. The firearm (1) according to one of Claims 18 to 19,

characterized in that the device has a feeler (16),

20
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5 - the position of the indicator (17) being‘indirectly determined by the

state to be detected in the space (10) to be monitored.

21. The firearm (1) according to one of Claims 18 to 19,
characterized in that indicator (17) has a part projecting into the space to
10 be monitored (10),
- which is implemented for sensing, preferably through scanning, the
position of a movable part of the firearm (1) and
- the position of the indicator (17) being directly determined by the
state to be detected in the space (10) to be monitored.

15
22. The firearm (1) according to one of Claims 18 to 19,
characterized in that a wall of the shielding (20) has an opening (20.1),
through which a part of the indicator (17) projects movably into the sensor
region (24.1, 24.2) protected by the shielding (20).
20
23. The firearm according to Claim 22,
characterized in that the opening (20.1) and the part of the indicator (17)
projecting movably through the opening (20.1) each form a sealing
surface, these sealing surfaces lying diametrically opposite one another
25 and forming a sealing device (20.2) in the opening (20.1).
24, The firearm (1) according to one of Claims 18 to 22,
characterized in that the state to be detected in the space (10) to be
monitored is the setting of a locking element for a weapon barrel (2) of
30 the firearm (1). (Section A-A, Figure 2A).
25, The firearm (1) according to one of Claims 18 to 23,
characterized in that the state to be detected is the setting of a slide
moved in synchronization with the cadence, which forms a clock of the
35 firearm. (Section B-B, Figure 2B).
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monitored is the setting of a firing pin. (Section D-D, Figure 2D).
10
28. The firearm (1) according to one of Claims 18 to 26,
characterized in that the state to be monitored in the space (10) to be

monitored is the setting of a clutch. (Section E-E, Figure 2E).

15 29. The firearm (1) according to one of Claims 18 to 27,
characterized in that the state to be monitored in the space (10) to be
monitored is the state of the delivery of ammunition. (Section F-F, Figure
2F).

20 30. The firearm (1) according to Claim 18,
characterized in that it has at least two of the devices, which are coupled
to one another, in order to monitor, control, or regulate the time sequence

of the execution of different functions of the firearm (1). (Figure 3).
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