25 SEPT 2006 DEVICE FOR FI REARMS AND FI REARM Cross Reference to Prior
Application Applicant hereby clains foreign priority under 35 U. S. C. 25SEPJ 2006
from Swi ss Patent Application No. 2002 1000/02 filed 12 June 2002, the

di scl osure of which is herein incorporated by reference. Background of the
I nvention The present invention relates to a device for firearns, and the
firearmitself, for detecting a state or condition and transferring an
optical signal which is correlated to the state in a space to be nonitored.
On firearns, particularly on sem automatic and automatic firearns such as
cannons, sensors are used at nmultiple points for the purpose of detecting
signals during the use of the firearns, in order to nonitor the firearns,
particularly during fiBEVWEE BRRFREARNS ANB RIRESRM detect 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
transmt the signals detected. The transmtted signals are used for various
pur poses; they may nerely be used for the purpose of giving the operating

personnel information ab oL RRSLALE 1o P RLBRatit they may al so be used

in a control |oop or reggﬁ%frﬂg—CfTCUfT“Tﬂ—“UﬁdET_TD, for exanple, check a

sequencdepmicahUnetebgnrssims fohegh paoewarridsof35HU1S9.098 1980tem Svatéateot be

det ected nmay, . be positions of mechanical weapon components, . which are

pr esent ARICEEN MSadBl 26 0RO RS tar ORGP -LemABPISTS OB RNSY SifPTe\ar | ous

CO”DO”QH&ﬁpghné@%&ﬁeﬂﬁéﬁcafOr exanpl e. Exanples of these are slide

- positions, "breech’positions, clutch positions, trigger positions, and drum
25 SEPT 2006 positions, but filling states of cartridge chanbers, for

exanple, may also be nonitored in this way. Exanples of the utilization of

the signals, which describe the states cited or other states, are the

direct change of a novenent state, i.e., the initialization, change, or

term nation of a novenent of a weapon part, or°the construction of a control

Background of the Invention

The present invention relates to a device for firearms, and the firearm itsslf, for
detecting a state or condition and transferring an optical signal which is correlated to

the state in a space o be monitored.

On firearms, particularty on semisutomatic and automatic firearms such as
cannons, sensors are used &t rmultiple points for the purpcse of detecting signals
during the use of the firearms, in order to monitor the firearms, particulariy
during firing. Specifically, the sensors detect signals in this case which are
correlated to stetes in speces to be monitored. Transmission units are generally
connected to the sensors in order fo 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 infermation aboul 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

shots.

States to be detected may be positions ¢f mechanical weapon components,
which zre present in the spaces to be monitored only temporarily and/or in
various cemponents of their mass,- for example. Examples of these are slice

positions, breech rositions, clutch positions, trigger positions, and drum

)



| oop or a regulating circuit. Firearns |ike cannons may, for exanple, have a
gas drive as an intrinsic drive and al so have an electric drive for25tsr$8T2°05
anmuni tion supply, the gas drive and electric drive operating independently
of one another and therefore their controls having to be |inked to one
another by a regulating circuit for flaw ess functioning of the firearm
Mechanpoaitionspdudt fileg chpasi of vertradgaradpetbersddor cesarapee,t ypiycal$y hsed on
firearns _as s s for the purposes cited above, but these are not suitable
for nmBEEFIPS t'B%‘ﬁ &Aeapons having a hi gher cadence in particular. In such
firearms, high shock-like stresses and alternating stresses of high
frequency arise, which leads to sensitive parts of typical construction,
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5,425,299 and U. S. Patent 5,735,070. These have the di sadvant age C that the
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contam nafion, as typica occurs i n weapons uammary of the Invent|on | t
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for weapans fhvafbnges finghiehimpdeteerfirednd. t 0 suggest an lrmroved firearm of
the type initially cited. 2 25 SEPT 2006 This object is achieved according

/O the present invention by a device for firearns for detecting a state in a
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by a fiber-opti'c system’ e system sensor region uct or
arr angkrnmrrtnsf es rmdmsbys doff themopbses sifstl eanovandutheanessemsonot egitahld sor
protected b hle{dln devi ce
moder au omatic apons havmg a higher cadence in particular. In such
firearms, high shock-like stresses and alternating stresses of high frequency
arise, which leads to sensitive parts of typical construction, like 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 barrel are subjected to

particularly high wear.

Firearms which have sensor devices having fiber-optic systems are known from
U.S. Patent 5,425,299 and U.S. Patent 5,735,070. These have the disadvantage
C that the sensitive regions of the fiber-optic systems are not shielded, so that
they do not operate or do not operate reliably in the event of even slight

contamination, as typically occurs in weapons.
Summary of the Invention

It is therefore the object of the present invention,

- to provide a device of the type initially cited, which does not have the
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.



The object is also achieved by neans of a firearm having at | east one device
for detecting a state in a space to be nonitored for transmtting aZSYETanes
correlated to the state. The device includes a sensor region and conductor
arrangenment formed by a fiber-optic system and the sensor region is
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into bun for the fiber-optic systemare used in.a nunber of, for
exanple, up to 100 or up to 200 fibers, each fiber having a dianeter of 12
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In this case, inpairnents to be feared are | ess nechani cal damage than
contam nations. However, there is frequently a significant danger of
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for the fiber-optic system are used in a number of, for example, up to 100 or up

to 200 fibers, each fiber having a diameter of 12 um, for example.

The states to be detected in the space to be monitored are typically scannable
states. The scannable states to be detected are to be understood as both the
position of a material element and a pressure in a pressure vessel, a material
element able to be scanned directly and a pressure in a pressure vessel able to

C be scanned through a displaceable piston.

Fiber-optic systems only operate correctly if they are not impaired. In this case,
Impairments to be feared are less mechanical damage than contaminations.
However, there is frequently a significant danger of contamination in firearms;
the fiber-optic systems may be affected by material of many types, such as dust,
soot, liguids 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 suitabie way or a chamber.



In order to avoid m sunderstandings, it is to be expressly noted thg% ?ﬁfﬂ’g
chanber is not the space to be nonitored, in which a state nay be d & d
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 the
sensor region of the 5 fiber-optic systemis p05|t|oned An i ndi cator,
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fiber-optic system generat es a signal when the indicator assunes a speci al
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2006 generates a signal when the indicator assumes a special position; the indicator

may either be implemented compactly in this case and interrupt the otherwise
detectable light beam in the special position, or the indicator may have an
opening through which the otherwise interrupted light beam passes. A mirror

20 effect is 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.



The chanber in which at |east the sensor region of the fiber-optic si%/'s#gn}oims)
positioned is not a conpletely closed capsule, but rather it has an”i t
and/ or opening, through which the indicator projects into the chanber. 5
For a reliable node of operation of the device it is inperative that this
inlet and/or opening is inplenented in a suitable way. Firstly, the inside
of the Thhattmmnbes in ovbighpakJemtethd semsbie cegiongof dhenfiberoptibasystém sensor

' f . the fiber-opti t I £l aw Ly: the,inlet
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must occur without friction or at least with as little friction as

possi bl e; the sealing arrangenent nust therefore be inplenented so that the
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the fiber-optic s?:stem but 2 I's may be accepted in this case, because
t hese deprovided nmithba graling enngemeniout Seeastslvmsetarns pfighentaader, eyhiahs of
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to be nBfiRIemenied RABPRIING retutefathe fS48T dF nefi GindgredaRy feictional

qual i t adpegegsi gnal ; for exanple, such signals indicate whether a conponent
of the firearmoccupies a specific setting or not or whether a specific
cartridge chanber is occupied by a cartridge or not. However, 30 in certain
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nor e pﬁiQE'ﬁ?einff‘PneJﬁQ’ﬁ?%Fii|o$i9n¢|i5k§0rq\f{§iﬁ|'i pROPYisakeleshiical 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



35 5 25 SEPT 2006 For exanple, at |east one further feeler and/or at |east
one further indicator may be provided, which work together with a fufi$f&T 2006
sensor region of the fiber-optic system Such an arrangenent nmay be used in
vari ous ways. Firstly, if the space to be nonitored is a cartridge chanber,
for exanple, it may be detected not only whether this cartridge chanber is
occupi €dr byamaier atdgmsororzofurtivett fdeer dredygirtet landt bherfeftbree ihbeatypenanf the

cartridge located jn the cartridge chanber may al so be def ecte _
qual i t &i Pfé’lvyﬁ’-dSe‘HBml yrori ﬁ@%ﬁ%n‘@i&ﬁe%n?urﬁﬁ?r aF58°hecEHE8d° a’éhea%%&&%téc
saf ety ydiaen | @(rh &f ofr RRIAF i) B REEEINRRrbRESehy aBYiRS0 g dgifed ed

quantitatively 1n that positi'on of a corresponding indicator 1's
det ect & beymonidooed imeaarvehsochamdgieon®r evreple; ecivsry bafdataetadonoaboiyt t he

state t detected .in the space to be  nonitored may al.s e, obtained if
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system depending on the position of the indicator. Brief Description of the
Dr awi n§¢ deteckrd falalisalively. t Recppebenthei AUENOROIE s Mis @i dE MAeda%id on

t he baa%}gb%f af@%\ﬁrﬂ)' es and with reference to the drawi ng, which form an

i ntegra par? of’'the present disclosure. Figure A shows a first exenplary
enbodi ment of a device according to the present invention, in a greatly

simplifjed, schematic illustration, Figure 1B shows a second exenpl ar
enbodi Rbﬁt*%%* o BV RERUECELPR TS E Vﬁésg%rfﬁéérﬁ*s? ??\ﬁeﬁ@i%ﬁf_? SR GrBEE Yy
si mpl i f{ @dat $6B8€FB4LBNI bf UScbAldsBBnding HHiatkE gheweedelNby do S egPhat
enbodi ment of a device according to the present invention, in a greatly
'npl i $emehr regismmtic illustration; Figure 1D shows a fourth exenplary
effbodi nent of a device according to the present invention, in a greatly

sinplified, schematic illustration; 6
More precise information about the state to be detected in the space to be

monitored may also be obtained if the indicator has markings, for example
barcodes, in various adjoining regions, of which one or another marking may be
read by the fiber-optic system, depending on the position of the indicator.

Brief Description of the Drawings

In the following, the present invention is described in detail on the basis of
examples and with reference to the drawing, which form an integral part of the

nresent disclosure.

Figure 1A  shows a first exemplary embodiment of a device according to the

C present invention, in a greatly simplified, schematic illustration;

Figure 1B shows a second exemplary embodiment of 2 device according to the

present invention, in a greatly simplified, schematic illustration;

Figure 1C  shows a third exemplary embodiment of a device accerding to the

present invention, in a greatly simplified, schematic illustration;

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

present invention, in a greatly simplified, schematic illustration;



25 SEPT 2006 Figure 1E shows a further exenplary enbodi nent of a d?# 2006
according to the present invention, which works together with a further
device according to the present invention, in a greatly sinplified,
schematic illustration; 5 Figure 2 shows a part of a firearm which has

mul tiple devices according to the present invention: Figure 2A shows the
firearnFiguredE at sdows afugthiear éxemplarg echbodinadranyf & kevidensccoting- & dfe

Figure 2, greatly sinplified,.to illuystrate a first of the devices, of the
firearm il ustrat BEFSEREFGEER WK} SVOkE 3989\2‘95 Y, § g‘fmﬁrgLﬂEé('cfA; 15
Fi gure 2B shows t hecdrdirRptdntihé bredartiadention ials grdatiy sinpiidd, adthahedt t he
line B-B of Figure 2, greatly sinplified, to illustrate a second of the
devi ces of the fiHegtm@tioniustrated in Figure 2; Figure 2C shows the firearm
illujstrated in Figure 1 in a section along the line 20 CC of Figure 2,
gredatly sinplified, toillustrate a third of the devices of the firearm
i1l ustrhBigeadei2n Fi ghows 23 perigof @ fRkahowshithehds madtiple devikesadmdrdingRiogure 1
in a section along the line D-Dof Figure 2, greatly sinplified, to
illustrate a four P BFESEN INVNYRRS ces of the firearmillustrated in Figure
2; Figure 2E shows the firearmillustrated in Figure 1 in a section along
the line E-E of Figure 2, greatly sinplified, to illustrate a fifth of the
devi cesFigere 2he f bln@ws ﬁhﬁlﬂir@@fmtléatrﬁﬁed:ii@ﬂ@@; 130 Fisgatien Aorhdhe liree

firgarmillustrategd,i ] i i | | & E -Elgure
2, igjraeat ly sinpli gi_Ae(?? FF%&I%{ ?Ué{éég{@s@‘?@?fﬁ(ﬁ t%f 'ﬂp%téggeg\?i 1’(':%2 Ofgpgtcﬁéé”#:élsgear m
illustrated in Figfithe Breafn2 AlUsEfRited@@0Figureg?r e 3 shows a schematic of a
circuit in which the |inkages of the devices

Figure 2AA shows a detail of Figure 2A;

15 Figure 2B shows the firearm illustrated in Figure 1 in a section along the line
B-B of Figure 2, greatly simplified, to illustrate a second of the

devices of the firearm illustrated in Figure 2;

Figure 2C  shows the firearm illustrated in Figure 1 in a section along the line
20 C-C of Figure 2, greatly simplified, to illustrate a third of the devices

of the firearm illustrated in Figure 2;

Figure 2D  shows the firearm illustrated in Figure 1 in a section along the line
D-D of Figure 2, greatly simplified, to illustrate a fourth of the
25 devices of the firearm illustrated in Figure 2;

Figure 2E  shows the firearm illustrated in Figure 1 in a section along the line
E-E of Figure 2, greatly simplified, to illustrate a fifth of the devices
of the firearm illustrated in Figure 2;
30
Figure 2F  shows the firearm illustrated in Figure 1 in a section along the line
F-F of Figure 2, greatly simplified, to illustrate a sixth of the devices

of the firearm illustrated in Figure 2;



according to the present invention as shown in Figures 2A to 2F are
illustrated. Description of the Preferred Enbodi nents Figures 1A to 1BEA&006
used for explaining the principle of the present invention. 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 vi bration. A cam wheel 12, having four cans
12. 1 tbigres mhﬁhl@WSsarmmatlerocﬁmdfrawtam»shmh thehbmkages pifqhﬁedeyrfa@

point 14, is positioned in the s n the presen cas
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space 10. A nechamteaded eel er 16 has a feeler part 16.1, which, in any of
its possible positions,_ is Iocat ed in the space 10 and touches the cam
wheel 12 on its cont our2eserRle {Frg & 4S pre-t ensi oned on the
cam wh g Py I I
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rrechanrlgatlrefleetsebwlsﬁa SRy casIsUn® be trttrrmmghd awhidi gt 102@tdd iont ® veeagwrpest 20,
whi ch forms a shielding device for a ber-opt| C d%stem 24. The Eec_ond
feel er SPAVD) 18.2 re8IAfs SaRUPIRGE dat @Jtocivans& YeEAtHY devace Woed 14 G8¥H or

the purREsERE KeeRiNg2 IBSERLR is | btited, 5 B0Hd aﬁ%k% Rt §hbu@h’m"m§§rkb gody d
impair the functioning of devices positioned in the ‘chanber out of the
chanbepoiz®. l%l!ﬁcmalhen@/@hrmhee S@eeegléheifralth@/ pseedt, cageheihe @rsgtuguabstthto
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cont aCrhnthahV&lSttréI@Ceﬁﬁ lgeney aieklerspaped d. i keveichi nmeradyaqifetts po¥dlbrh nove
relative to another. Preferably, one of these surfaces is provi ded with a

geal i NP HFPARgAFRINCAtRM PhENE ciRée 4P PREsPUsheFatRe Q@pWBQ?Hé@ it At he
best suydace. Pald ShecRcSUekAGel s @Eégt?ﬁ%né@%'n' HMe @5%9@@?@9 #ng IR

have seal i ng conpounds, O-rings, or on sealing rings; the other surface
may, ferriexgepice 1Be /étsfeicneweptﬂri@fédG #ref ahe suethrwcaTieel¢mis qupisctay? may
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fiber-optic system 24. The second feeler part 16.2 forms an indicator 17.

A sealing device 20.2 is used for the purpose of keeping gaseous, liquid, and
solid material, which could impair the functioning of devices positioned in the
chamber 20, out of the chamber 20. Since the volumes are generally small,
there is usually no problem caused by condensation. The sealing device 20.2
achieves a tightly sealed but simultaneocusly frictionless or at least very low
C friction mutual contact of two surfaces, generally shaped like cylinder jackets,

which move relative to another.

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
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

thickness of a ring, made of Teflon, for example, which is suitable for a sealing
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0 25 SEPT 2006 conpound, may be appr oxi mately 0.5 mmand its axial %
may be approximately 1 mm The polished surface nmay have the quallt§ &%
pol i shed. These nunbers are only exanples and are in no way understood to be
as restrictive. 51n its position illustrated in Figure 1A the nechanical
feeler 16 projects far enough into the chanber 20 that its second feeler
part 1l6c@mpodhdy rrtm/ | el epproximalelyntGebr uptns and | gt akedmwaatiof mayl itght

barrier 24.1, 24. this |i ht brr| orm ng the sensor [ of, the
{rber - opppioxipatelh samt e oshed sustten g averine oerid FPners ne
region wéhédﬂemég@wmws% érﬂy%}@ﬁlfma@@nw &iealri RH -wayl DAdEFS186d BIHEC
system 24 is inplenented in such a way that it provides an optical signal

whi ch i 8s desteietivg. a function of the position of the indicator 17 and/or the
feeler 16 and indirectly a function of the angul ar position of the cam wheel
12, and is therefore correlated to the nmechanical state in the space 10 to
be 15 nmi|t53rp©dlt|04rs iidistvatedninFifigure 1A, thiee riestlamical 6feeteri 161 psojepise famst
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hori zontal connection™ line through the point 14. A conductor arrangenent
24. 3 of fqmwngmblasenﬂqrcregmorw:ﬁttbmfﬂzerkm swsnenmfm hdiksh&heapaze Hhdthes

coupled _to ic tronic rt is used

cor b e achfmBar o isr b 7 56 BRIk ASTIHE e Elngdy sublict o' ShokkShd §brplsn .,
and/ or The M@hbpb@rws@émZMlss ?rﬂpaernénﬁehletﬁ ispeh- aO\Whthl‘%\tSItemo'RAd@m(hn
transmtted by the conductor region of the fiber-optic stem 24, into an
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when the cam wheel 12 assumes a setting in which two diametrically opposed
cams, e.g., the cams 12.1 and 12.3, are on a vertical connection line through the
point 14, and the other two cams 12.2 and 12.4 are on a horizontal connection
line through the point 14. A conductor arrangement 24.3 of the fiber-optic
20 system 24 leads out of the chamber 20 and is coupled to an optical/electronic
converter 26, which is used for the purpose 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.



Is at | east possible to provide danping devices (not shown) in Ordeésééﬁszm
reduce the effects of shocks and vibrations on the devices descri bé&d

i ndividually and possibly on further devices. 9 25 SEPT 2006 Figure 1B
shows anot her exenpl ary enbodi nent of the device according to the present

i nvention, in which the sensor region of the fiber-optic system?24 is also
formed Biguae|iR)Bhobar ansthe?exkmPdry? enbwlimeait aftthie dévice ddeprdingnioetheand
positioned in such a way that in nost of its_settings it interrupts the

| i ght bRERRESLIDVERLIQMeN Wblf?‘ Hig pengoraggion of the 8#3"-‘{1@’% pesteBhLtds 48t em
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corresponds to 'a spécial state 1n the space 10 to be nonitored, the

i ndi cat pesitipned inrsuchsatwayghathinvmash oftiss sefiingsniy interruptsettse light paam t o

the lig m 0 - j ght rrd ar 1.24.2 of e fJ ber:.onti ystem
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Fi gure h&s anTbgehinghl7grini @rspadial poditioh, i whichtaerespordisher @ dpecidlcdtate way
that its two elenents are not position aligned, but rather transversely
and/ or H dg@ripace 18 toope AeHitesed, e m%ﬁ&ﬁt &7 187inhasSetiiedpim e ds

I ndi cat t 7 [ H L ci{s a
parti al Bp%ﬁlﬂ cf?'(])lnoéﬁl?fglg% p%}h zjgérﬂggllghtr%%rﬁ?uzfp ggté@?ﬂ?ﬂg't}%?hﬁg %b%’c%i?
posi ti onf tie fibertopbicmystemnzd.cat or 17, which corresponds to a special state
in L(Ee space 10 to be nonitored, the reflection surfaces 17.3 work together
in ch a way that the [ight beam 22 of the light barrier 24.1, 24.2 is

def | ect adfjrfrin &emBlapyesthbddimer of bise INogat dedrcel erillstrbbed iR Eiguree1c.

element _24.2 of the light barrier, as indicated by the dotted line. Figure
1D showdhgelight bartiere2dekedftdriy iEnpementad keret e stehed Weyid@t its twehi ch

regi ons e dfsded Dot PRRIS oRnk BUf Fathdliah8erekly ARG agrayly oot o
17.12 2bnbamaothenr Rihagindidatbr i17 has egoi giakdrapad ntdcatonparts @i reath. of of
the_fi ber - ' In this way, the st in the sp to be
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are di fEgrgpd 89%. MYn a special position of the two-part indicator 17, which
corresponds to a special state in the space 10 to be monitored, the reflection
surfaces 17.3 work together in such a way that the light beam 22 of the light
barrier 24.1, 24.2 is deflected from one element 24.1 of the light barrier to the

20 other element 24.2 of the light barrier, as indicated by the dotted line.

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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be recogni zed and/or read by the sensor region of the fiber-optic s %?6
or in that the markings are counted. Furthernore, it is possible, roug
coupling 30 to a tine nmeasurenent, to determ ne the speed of a change of the
state in the space 10 to be nonitored, in that the nunber of the markings
recogni zed per wunit of time is established. Instead of detectable and/or
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are %ro@f?jé’&%@eg E%@oﬁ&C%%%s??PSPEdFSI?“ Th 688891 {8 Be WBHI':PE‘? Fi% a
cartri damﬁhgatt%m@é}d dritetisd attelt® BE rBAOUERE te bR&EHERSEMS Tablridhe
cartrid a section of a cartridge was | ocated neither in tHhe
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The 1 oleienne! ehahd ilicatdioh 7hgr ikcihel Bebigh B8sdsofldlrertaride afRisrer ©f
associ atreﬁlcatndllmal a1 th€ canthidoge ]:ﬂ:imtie‘rlgeﬁériafgmelﬁghﬁ daeers eneﬂ y24'mz t he
ur e
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aut omat kgrtfiHgeargd ik E@%b[&e? W&r@ﬂﬂé@'ch%nﬁ&ﬁ ldsUsH vt @l F*dhrelﬁE Rgure 2.
The firearm 1 has nulti evi ces accofding to t'heégr esent invention, each

of whi chightsbagiar 244, t2I4®2 pletexs dosin thﬁnndloathngaasp efindiceperctland
detecting the state existing there. The points at which the devices are
positioned are indicated by section lines A-A, B-B, GC, DD, E-E, and F-F.

20 Fi gupes@diohhefvsirt hat@astic drebrh mfhaﬁne\gr@ weaptaV bagred e i9fillidieatdavinces
according toq the present |nvent|on I n ich the state to be detected is

t held ockignge Znd/TBe flr@ﬁr@cklfwg BUitMg davisssnatrarding to the greseriARVERHOR t he
sectionglii-dd A én H ':Lsggisg? ef?di?«ntr‘ué' bl os@CEEIMBhAbANGT at BetiRiRPOfadld 2.

t wo Iocﬁlng el enent s
detecting the state existing there. The points at which the devices are positioned

are indicated by section lines A-A, B-B, C-C, D-D, E-E, and F-F.

20  Figure 2A shows the section A-A of Figure 2, having one of the devices according
to the present invention, in which the state to be detected is the locking and/or
unlocking of the weapon barrel 2. Figure 2AA shows the section IIA-IIA of Figure
2A. In the locked state of the weapon barrel 2, two locking elements 30 are in
the position shown in Figure 2A, from which they are displaced to the left in the

25 unlocked state. The indicator 17 is implemented here in two parts and has two
pin-like indicator parts 17.2, which are movably positioned in an opening 32 of a
body 34. The ends of indicator parts 17.2 projecting out of the opening 32
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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the position shown in Figure 2A, fromwhich they are displaced to tg?sﬁﬁ?%mﬁ
in the 25 unl ocked state. The indicator 17 is inplenented here in two parts

and has two pin-like indicator parts 17.2, which are novably positioned in
an opening 32 of a body 34. The ends of indicator parts 17.2 projecting out
of the opening 32 engage in grooves 31 of the |ocking element 30 as |ong as
the I ocking elenments 30 are in the |ocked setting. If they are not | ocked,

the | ocking elenents are 30 displaced to the left fromtheir position shown
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the indicator parts 17.2 is not detected directly by the sensor region
24.1, 272hg mpirrerad surace gpdier sefigdiamaurfacg 17a3 e coatinvevs ead flat and fitice

and/ or refl I .Qn; A7 3 e . 1 . | i r
regi ons '@9%4'2%15%;3? %g IrgtiFt')élF’ -%%Hlﬁbq‘g?gféerﬂ%agzgﬂgétg%rﬂsggaf %g’t ﬁ{aﬁ/gﬁr‘%c I ng
exi st s. rel@tienntor one ehather, awbichnareo prodiidegicon dhesdiafaateically Dppesiterihhauous
and_flat gnd.i Jdncludes, as_i|lustrated in Figure 2AA two partiLal

ot ot eaAs S thedadCatisuans 7, hiestighet Snénar M fHbratomaels 47a Broduced
on the ﬁbﬁﬂfﬁ’cb?@%' Oro8BRRetbR, HURGatH& REHS tRE dhape! BXbARL 8TqutdiScitdlel-
These inner ends of the indicator parts 17.1 are "not circular in

cr oss- s@odi they ane positiooedheoreplemeentiagihe s thal they gquay ther displaged, in thed t hey

engt - sepoRgEt FRaCRLaLE tresior? PRbniHERInERY, A crlle BFETseBicelf ofc o

t he crosise epsds-oadloral @redlbf tthe reeess 32 32 ocsupied up) BOLHWF Bioé inmdr émds bAner
ends_of 15 the indicator farts 17.1, The remaining semcircle of the

cr o8- s &% iRAIGRtOA RAUtHA /- b-nd NS ERB3IN0 SEMmifiRge eivgstsschgnal apmecef for
are postt oo uragarly Sy Mnc*lodns Hspacd R né Mearn ) ot ROt Cur o
| ocki ngbatriere24il,e24.2ywiwdrosehiwd hight bander units are positioned diagonally in this
case. Only in the complete and/or secure locking state, i.e., when the inner ends
of the indicator parts 17.1 form the continuous reflection surface 17.2, may the
20 beam of the light barrier 22 be reflected and the signal corresponding to the

focked state be generated by the fiber-optic system 24.

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 multiple
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of the indicator parts 17.1 formthe continuous reflection surface %ZSEPT%X
the 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 |l ocked state is therefore doubl e-checked. The fiber-optic system 24
Is continued in the conductor arrangenent 24.3. The node of operation of
the 25sties,da Wieoswadentd-bgumenitaredisitgereflastiaposurtace isopbstionag ret@atbeen in
Fi gure in,. Lch.it.is i,ndicated with A..lt is to be noted th he
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accordi ng Sent 1nvention, rn Whic e nonitored is
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and thus forps, in .certain way, a pacenaker for the firea 1. Figure 2B
Shows t e SH95BaHO%7 FISRISCET HheaFaniagi RINGHNG/AT (FFIgE 16ar TMEACFISTiRATE AR act
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3 of the firearm1, the slide 40 noves in the ectio e T'engthwi se
axi s of ist providetb ovitthar sedlirg daviaeha0saniete ithe, charhkes 120de Thar ligho bairégil aces
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form ng the sensor region of the fiber-optic system 24 and the )
are positioned in the chamber 20. The mode of operation of the device shown in

Figure 2B within a weapon controller may be seen in Figure 3, in which it is
indicated with B.

20
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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adj oining section of the conductor arrangenment 24.3 of the fiber-optz#gl%l,,”m6
system 24 are positioned in the chanber 20. The nobde of operation 0O he
device shown in Figure 2B within a weapon controller nmay be seen in Figure
3, inwhichit is indicated with B. 20 Figure 2C shows the section C C of
Figure 2 having a third arrangenent of one of the devices according to the
pr esent thedenideoshowm in Higurea2€, withie ®eegpain contbyller mayr be iséga iaf Figure
cartridge, ch nqﬁr,SO f the drum 3 is understood as the state to be
moni t or &dinN WRigHE i8/Pdiggaithi ¢4 ustrated 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

f eel er Figdiredihabowadhheecting R of Fifyre ch drbeng B0fousthoatrapigedndnt of one

cartridge. .,The , feeler rt. 16 .prqjectj into the cartridge_chanber, 50 -
S o8P Hie del Rt TTackardid ® i HhE° Aredehd bvinfioRy | Sl °af TRARRGRRM 5 by
a cartrafig@gement. B0 th@vouge dthe sEitiny of 2Cfirilgepireebeis padérstibedreis! theal |y

opposite the feeler part. 16.1 forns the indicator 17 and projects into the
chanber stade henmanitoregds dnddis geiangemant, F'@%P%'&&Orni ef thesfining pin G s elf Hg the
sensor i ] bbe ez | SYS t he..adi gjenl -1 0 f the
conduct 100 setatienchy LeseRph) FooisfbaTathef e AiBGhE Srefdincthd !’ |

t he chasigmal pih pEyingrbtie role afhedhdmataf 17 Baid2AbeiBEROsRIfted shehadeits @xishown

in Figure 2C withi weapon controller nmay he seen ip Figure in which it
o [ha ISpatei ke tBe el PO 45" < bRch o PO Al BAS Srooione BoRe0b, 2RdFng o
fourth sig\aaeneriayobe @Bapled @ tHExidPYIreE8oRF6P Erdindthtidhal MfovERER With
invention, using a redundant arrangenment. In this case, the setting of a

firing prersemal piruandien vdiraer dde witdh theaigeohaniabderg hole 61 Hngd eeyrlingenent
t he posk@#{gzo gqthe firing pin 60 itself is not established by the sensor
regi on, but rather the position of a signal pin, the signal pin playing the
role of the indicator 17 and being positioned so that its axis 10 is

S GO VAT RO LR T
nmoveneniyorkd together with the first light barrier 24.1, 24.2 and/or the sensor region
and with a second light barrier 124.1, 124.2 and/or a further sensor region of the
fiber-optic system 24. For this purpose, the signal pin and/or indicator 17 has
two openings 17.1, 17.101, running transversely to its lengthwise direction. If
20 the signal pin and/or indicator 17 is positioned as shown in Figure 2D, the beam
22 of the light 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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the signal pin and/or indicator 17, with the aid of an oblong hole 9% Gogs
coupling clips 62, 64. 15 The signal pin and/or indicator 17 is inplenented
and positioned here so that it works together with the first |ight barrler
24.1, 24.2 and/or the sensor region and with a second light barrier 124.1,
124.2 and/or a further sensor region of the fiber-optic system24. For this

pur poseFiguhe 2D gimal/opiits modeoof bpdratisromaly’ beaseert wo Fapeei Bgm Whidh it 101,
running transversely to its_lepngthw se djrection. If 20 the signal

and/ or indicated Hsing DL angdsPei ofelts al§0st9o Cﬁeﬁut@aFéism 3 fiffes ﬁ?‘nc'r?é'[c]of t he
l'ight bgpf vigs s%ﬂ\elmd%at%r@%ﬁa%et SA1REHesBe regep Hﬂtﬂgfﬂae?—rbg)tﬂcssysit@ﬁr gf ore

not interrupted. The beam 122 of the light bafrier
si mul t aﬁewsargeciusd\emcnlpgedowet Recwiingharrangeraent onay ralse dreoimplementete t he

second ' 7 ' | ath of this beam 122. 25 The circuit is
such§t hgﬁg‘%&;gg%d’ﬁéf""@?ﬂﬁhga{aﬁ%ﬁ%rﬁarri er 24.1, 24.2 corresponds to a

position of the signal pin and/or indicator 17 which indicates whether the
firing _pl n is secured or unsecured, the interrupted beam 122 of the |ight

bar r i er Figse 2E Showsothe,seeionikaFref Figuse b davingh aofthrarranghmenti of Wied/ or
di 0 fi
i ndi Cata vité é(@l‘.'o?a'lng td @Héﬁfr’e@ﬁnf Weﬁttbgﬂz 'T 'E}E%ani@sh?h%s &Eﬁg %?1?834, 5

Converse nt er'r upt ed arrie
and an wnlmeat elmrcdpﬂédslurg:lmsttm@dnaﬂﬂﬁze efatehe bé inydmitdradr i h‘rt!ﬂjﬁzcﬂe asvell,

el €paffieregS st HefadEBnler ine sl BOFELIER cish g O eRa B GUEL L ot

the cirgeliting'®FF alré MBRItHIRET AGfovabrR %?Né@%aﬁﬂ“?!ﬂndlﬂatés‘lt@séﬁﬂﬁ Sl

Figure 2D and/or its node of operation may be seen in Figure 3, in which it

i s i ndi elatet 7Qsthagugh itsnaogition) tThe pil Smothve ferleed & ivar ongieng of whidher ent
Circuityne *?H&.chft?r i%”‘r"s u%%u{rﬁleﬂféd a”‘i‘h&hﬁosj]ggﬁoéﬁ@ﬁé?rp.ne‘?/zoralna(ort ¢ the

fi ber-optic Sys aneousl y ac ubl'e"s®ecurin rangenent
al so beindiqdtereb? e ct'etea:lmﬁeanjr afvoa Ilrgeudubdmﬁrsarslan@elveras desgribed 2witthows

018 SR BEELS, SRR O IE SITER odhoblg oihlechs
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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well, 10 there is double detection of the state, in that the clutch

ON and the clutch setting OFF are nonitored. A novable forked part 72
indicates the setting of the clutch 70 through its position. The pin forns
the feeler 16, on one end of which the indicator 17 is inplenented. The
posi ti odetdctinas dntrolRngndf aegafatinethe ndigaahos of 7varsouletpectedlirey inwthd i ght
barriers, simlarly as described with 15 reference to Figure 2D.
FurtherﬁTEQEW‘Flgure 2E shows an additional nonitoring device for the
trigger, which is not inplenmented using a fiber-optic system but rather
using a sol enoid. The node of operation of the device shown in Figure 2E

i nside a weapon controller nay be seen in Figure 3, in which the device

i npl enented using the fiber-optic system24 is indicated using El and E2,
while 20 the nonitoring device inplenented using the solenoid is indicated
using G In section F-F, Figure 2F shows a sixth arrangenent 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

nmoni tored. The arrangenent is 25 essentially always identical: a pin, one
end of which forns the feeler 16 and the other end of which forns the

i ndicator 17, is positioned novably. Delivered anmmunition displaces the pin
in Figure 2F to the right. The node 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 t he

devi ces 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 inplenmented in this way, which is especially advantageous, is
used, as briefly nentioned above, for the purpose of 15 25 SEPT 2006
detecting, controlling, or regulating the sequence of various procedures in
the firearm 16 25 SEPT 2006

wheel clutch 70 is understood as the state to be nonitored. In this ggﬁ;%
se |ng
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What is clainmed is: 1. A device for firearns, for detecting a state jn g
space to be nonitored and for transmtting a signal correlated to fﬁéE T 2006
state, the device conprising: a sensor region for detecting the state, and
havi ng a conductor arrangenent connected to the sensor region for
transmtting the signal, the sensor region and the conductor arrangenent

bei ng f%ﬂﬁﬁq Qﬁmﬂ é @er optic system the sensor region of the fiber optic
systen1be|ng S Fdédy by a shielding device, the shielding device being a
chanmber_in which th sensor region is received; and a novabl e indicator

whose posi t|%ﬁje(‘,’&er%éﬁffﬁaém?of?rh%e@tcﬁf‘% % iehe N dethRaCedd PH MHEIXEEE S 0 be
moni tored and, Wh & iefin mgeé @@h%bk@, r%té@%o eI rtﬁslo%cbe?corm%s%\“ ce
according to Caiml erein the state in the space to be nonitored is
able to be seaseﬁbnmﬁy@eéoﬁﬂebynm@éfmndacat@mjhehwgsaabedhuﬂthe space to be
noni t or ed ab e_to be venent .of _the
"l cator | raB e EnE oL BRIt T SO B BRI e T R O3 g e ce
accordi ng toch@ SdriBok.rewher ehd thbeobbat® ridtrdNe:rHBAL Befg RemMdP| ofied 1S
able to be sensed directly by a part of the indicator which is not

pr ot ect ed byomﬂrfesxssﬁiem dinggsenso regiofedf e fiber eptieaysem Peinashiettadny a
state in a b iLar t 1 Lt rrel at ed
to the stat :;P@ﬁ% ggv@%@%o%rﬁg?lﬁg% ggggﬁs%éﬂggg%%énrﬂge'a”ﬁ‘é&e }:I‘rﬁéé t he
state, and hsarisng ragmntdmeatewedarmingerrent connect ed to the sensor region

for transmttin e .Si sor on an he .c ugt or
ar r angenent %5”?%’934?%,1%*85}%}' \ﬁh??EbBPS' 8Btﬁoc,"'"%§’ gsstgﬁ%g? fegi on of the
fiber optic suetasm Petmgsshietsled hynitérehh el mm@h qbeuaaﬂee:ta@@ob;atm@vabl e

i cator whose position corresponds to the state to be detected in the

iATdi

s\p‘ace t o be FW¥f 6F8®and which is detectable by the sensor region, and
wherein a wall of the shielding device has an opening through which a part
of the indicator projects novably into the sensor region protected by the
shi el dihg deMiedevice according to Claim 1, wherein the state in the space to be

monitored is able to be sensed indirectly by the indicator, the state in the
space to be monitored able to be sensed by a feeler, to which the

movement of the indicator is able to be coupled at least part of the time.

The device according to Claim 1, wherein the state in the space to be

LI

rmonitored is able to be sensed directly by a part of the indicator which is

not protected by the shielding.

C 4. A device for firearms, for detecting a state in & space to be monitored and
for transmitting a signal correlated to the state, the device comprising:
a sensor region for detecting the state, and having a conductor
arrangement connected te the sensor region for transmitting the signal,
the senscr region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being shielded by
a shielding device; and
a movable indicator whose position corresponds to the state to be
detected in the space to be monitored and which is detectable by the
sensor region, and wherein & wall of the shielding device has an opening
through which a part of the indicator projects movably into the sensor

region protected by the shielding device.
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17 25 SEPT 2006 5. The device according to Caim4, wherein the ongngF%ﬁp
the part of the indicator projecting novably through the opening ea ]
sealing surface, these sealing surfaces |lying dianetrically opposite one
another and formng a sealing device in the opening. 6. The device
according to Claim5, wherein one of the sealing surfaces is inplenented as
a snooth surface and the other sealing surface has a sealing conpound, the

smooth surf 46e AndcLhe saals 78 GomRand belng.. LaLanded, f or e, purpose of
executing a lowfriction refative novenent uri'ng e novenent oOf i ndi cator
t hr ough t he iogieatargproiecthgevivad§ onrdughedrensperdian aethefotimg saashate in a
space to be nopnitored and for transm tting a signal correlated to the

: ) ng
state, the GV (oM FEFIH S Teers 0N SHBRITGYRRARRSIENGE RECST%t e, and
having a conguctfmin rafé’é‘é]ﬁw’?@éviﬁ@ﬁ‘r’i‘?ﬁé%%e%% he sensor region for

transmtting the sighal, the sensor region and the conductor arrangenent
being formed by a fiber optic system the sensor region of the fiber optic

syst em bei ng_ shi,el ded by ,a shiel di evi ce; an novabl e i pdi cat or whose
el £ 6h corBRHERGE heabiaifo TP ira B et b ol e RrE R B T

noni t ored anghpbinehtés zdet eebabh eubdcé ked FRNSGIer IRgIiAY surfR el EH gat or
projecting through the shielding device into the sensor region of the fiber

optic systerReBIIBBEO@RP Y 1t FRPEIUFWGECe aB8¢i16,SeaiAStIEN PR EREBIY and t he
sensor reg| gﬁtéﬂ‘d %rftheﬁfurgeg¢%f%&%£€r{rﬂ&$ %el'owfﬂzé{md?@%@g rge\deﬂ%% tioned in

such a way at the positio the 1ndicator is directly detectable by the
sensor regi ahuri® the dewiereefioof diedons)rough et @eening. a state in a space to
be nonitored and for transmtting a signal correlated to the state, the
devi ce conprising: a sensor region for detecting the state, and having a

cenductor 3t pengeentireMecte tdroctime aSRBSOIN &egized thWe MamyFettdnag t he
signal, the sensor region and the conductor arrangenent being fornmed by a

fiber opti dOByERNEMItM aseARIr CHERYPHI B UhhEiatebEre §5YIce CYBPERMBEI ng

shi el ded Dy ; censor region for detecting the state, and having a conductor
arrangement connected to the sensor region for transmitting the signal,
the sensor region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being shielded by

2 shielding device; and

a movable indicator whose paosition corresponds to the state to be
detected in the space to be monitored and which is detectable by the
sensor region, the indicator projecting through the shielding device into
the sensor region of the fiber optic systemn protected by the shielding
C device, and the indicator and the sensor region of the fiber optic system
being impiemented and positioned in such a way that the position of the

indicator is directly detectable by the sensor regicn.

8. A device for firearmé, for detecting a state in @ space to be monitored and
for transmitting a signal correlated to the state, the device comprising:
a sensor region for detecting the state, and having a conductor
arrangement connected to the sensor region for transmitting the signal,
the sensor region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being shielded by

a shielding device; and
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a shielding device; and 18 25 SEPT 2006 a novabl e indi cator whose position
corresponds to the state to be detected in the space to be nonitored>&RHT 2006
which is detectable by the sensor region, the indicator projecting through
the shielding device into the sensor region of the fiber optic system
protected by the shielding device, and the sensor region of the fiber optic
system being i nplenented and positioned in such a way that the position of

t he i ndi CatQrmb§ablﬁqhﬂ%%rywh@%%sﬁ r?cWrEE'p(%] Okt Bihection unit.
9. The device according to Claim38 erein the ref ection unit has at |east

two refl ectdelecsed fratles spabe &b b@r@ofntnone@ 2by whichasesteftabrdbgater parts of

t he indicat dlnrrutl arts ich are able to work

t oget her . 50)&5,&) (q%\?l nc?"% INFIGRES R Jef Bpe (Egtdé@\t{ytnﬁbe %J“'&f%t“% 4eX1€ E%%ce to be
noni tored and séesort fe@NSIToE thagber %lpglﬂfﬁysﬁ@ﬁrtﬂb@é(ﬁ@dt@ thessiepligg the device
conpri sing: ;a sensor regl on for detecting the state, and havi ng a conduct or

arr angenent deYhettedheserner §%91'§6r0frt§§| rfeRtiaq $ERem beinagmensirgadl ; “the
sensor regi gy %glttd??eoc‘ﬁn & FANOSIENL D6 e tR8fHE*éaPc¥r @ chg %{t%()p;' ¢

system the sensor region the fiber optic sSystem bei ng

shi el di ng d@efﬁeceablandltkmhbealcm of lrereskention trretgl on of the f| ber optic system
has a |ight barrier including two light barrier elenents; and a novabl e

i ndi cat or whose position corresponds to the state to be C detected in the

space 4.0 beTh®ricl/afees@ndin ‘%Wd;blélﬁn @letvﬁ@tahltﬁe%ﬂtebﬁon%ﬂtSHés ce@Qp. 11. The
device according to Caim wherein a region of the indicator, which is

novabl e bettmetéﬁet'%m gwtfab%ﬁ,rw@ﬁhe‘nr@rfgrm@datrmwcfapctsepéirwasamemsts of ght ,
interrupts g c# 1 ner at }ée signal. 12. The
devi ce accor ¥ atBFathﬂE B e(\/\he'?le?f”ﬁlte%né ggdtes Wi-?(gh %e%@ﬁaet t’”ﬁégm gnal, a
regi on of tth:@euthelrr cat or, V\:hl ch is novable between the |ight barrier
el enents and screens Ilght, has an opening to
10. A device for firearms, for detecting a state in a space to be monitored and
for transmitting a signal correlated to the state, the device comprising:
a sensar region for detecting the state, and having a conductor

arrangement connected to the sensor region for transmitting the signal,

the sensor region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being shielded by
a shielding device, and wherein the sensor region of the fiber optic system
has a light barrier including two light barrier elements; and
a movable indicator whose position corresponds to the state to be

C detected in the space to be monitored and which is detectable by the

sensor region.

11. The device according to Claim 10, wherein a region of the indicator, which
is movable between the light barrier elements and completely screens

light, interrupts & light beam of the light barrier to generate the signal.
12. The device according to Claim 10,wherein in order

to generate the signal, a region of the indicator, which is movable

between the light barrier elements and screens light, has an opening to
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19 25 SEPT 2006 cancel the interruption of the |light beamof the Ii gg
barrier caused by the |ight-shielding region of indicator. 13. A de&? P} gjos
firearns, for detecting a state in a space to be nonitored and for
transmtting a signal correlated to the state, the device conprising: a
sensor region for detecting the state, and having a conductor arrangenent
connected to the sensor region for transmtting the signal, the sensor

region and the conduct of At pANISNENlo RSl NGy (01 RE @Ib%rgbp%%us&mog%%yst em

t he sensor region of opti ¢ system bei ng hi €l di ng
devi ce; a noigablséieldoiccedgon whids@icpasi tion corresponds to the state to be
detected in the space to be nonitored and which is detectable by the sensor
region; and at |east one further sensor region for detecting the position of

the indi catpedkedof Hrédiehs | RdieaE@Ing d4tate ﬁheéi's%%cé% Hd hRMitFed 00
detecting a state in a space to be nonitored and for transmtting a signal

correl ated ffor trassrting atshenzlenreelatashpr the Atpteathedsyicereynprisihor
detecting the, e?rlis%trere ?or?wdfohaa’ét@% ﬁ%(ffs?lg'ggz?atlte? aﬁg\ﬂng%&%d&&gpect ed to the

sensor region dnemTtin he” serisor region and the
conduct or argresgaEaht b@mm@:tfedrtrmdelsenaof i’@@ibn fopttrahﬁylsmemthérseg@nsor
region of the fiber optic system bei ng shiel ded C a shi el di ng devi ce;
and a movabltBeisRASeArEIOTITEL! %@‘?‘?L&g%éfr@é’%&?\%@ benpHersestly edinss

det ected i n e SRRECS, kRe bendBAF A6 EranE M- AbelSorlet opbabloes bideieny sensor

region, the indicator having nultiple indicator regions havi'ng narki'ngs,
t he mar ki ngs tia;eh:@ngieiteecleabl e alternately by the sensor region of the fiber
optic syst em evi ce ,accor di devi ce

Phel uded”an® BveRl PP SftEedimar shresBhbeic thE Rty fhBe Copt ¢
system for degesrearihithg dfaeesioahsortoevbded nidhe tﬁétbefam@tblyctl‘ﬁeySt eminto
an el ectrical ,

sensor region; and

at least one further sensor region for detecting the position of the

indicator or a further indicator.

14. A device for firearms, for detecting a state in a space to be monitored and
for transmitting a signal correlated to the state, the device comprising:
a sensor regicn for detécting the state, and having a conductor
arrangement connected to the sensor region for transmitting the signal,
the sensor region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being shielded by

C a shielding device; and

a movable indicator whose position corresponds to the state to be
detected in the space to be monitered and which is detectable by the
sensor region, the indicator having multiple indicator regions having
markings, the markings being detectable alternately by the sensor region

of the fiber optic system.

15.  The device according to Claim 1, wherein the device inciudes an
optical/electronic converter, coupled to the fiber-optic system, for

converting the signals provided by the fiber-optic system into an electrical

signal.
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signal. 20 25 SEPT 2006 16. The device according to Caim 16, wherein the
optical /el ectronic converter is coupled to a computer unit, which i &5SEPT2006
i npl enented for the purpose of using the signal provided by the
optical/electronic converter. 17. A firearmhaving at |east one device for
detecting a state in a space to be nonitored and for transmtting a signal
correlated to the state,conprising: a sensor region for detecting the
state, .and vi ng .a conduct or rrangenment connected to the sensor region
for trahsm tOFnu tre S gaard o (el dRe sV &l Ui SHCT RS eEuRalcTgverter
arrangenent ibephgeticonBdomp aef BT wHh iCirsyehemtetier $easrpbegdicpn of the
fiber optic systembeing protected by a shielding device; and a novabl e

i ndi cat or WH65¥ PUsFIGNGh PERYIEES pNdS PRfi¢HE!sEPBIG @Prietedet ected i n the
space to be nonitored and which is detectable by the sensor region, and
wherein the shielding device is a chanber which encloses the protected part
of theli7ndi ¢daficrarantdatimg selesot onegieviceofortdetectinher staps irc asypstceno H8. A

firearm having at | east .one device for detecting a state in a space to be
moni tored afBOTbo"eck S 6t TAg A D10y SIS PBTATEd 1otTiehsiale &P P SIng !

conpri si ng: aase‘rwaégfcﬁgfd?rbét@l’:tiﬁ’@ttﬁ@fs'té@, the 1$3\Ah8 a3 edwhrayi ng a conduct or
arrangenent connected to the sensor region for transmtting the signal, C

the sensor reygeadt chrenedaddottoe sensangegrentfobérangniiimedhewicndli ber

by o shi ol anhg AseveLea A AT tiat BBl R R S B M BBt 0" ne

state to beoptietgeted, the lshesspagsot of bRe Mbei-taptrRds \@ndmwbéiel pratelekect abl e
by the sensor region; and a feeler inplenmented for sensing the position of
a-movabl e p&vte 6PEHEI 45\e@r A@nd whose novenment is able to be coupled to

the i ndi cat of n @l zble indicator whose position corresponds to the state to be
detected in the space to be monitored and which is detectable by the

sensor region, and wherein the shielding device is a chamber which

encloses the protected part of the indicator and the sensor region of the

fiber optic system.

18. A firearm having at least one device for detecting a state in a space to be
monitored and for transmitting a signal correlated to the stete,
comprising:

a sensor region for detecting the state, and having a conductor
arrangement connected to the sensor region for transmitting the signal,
C the sensor region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being protectec
by & shielding device;
@ movable indicator whose position corresponds to the state to be
detected in the space to be monitored and which is detectable by the
sensor region; and
a feeler implermented for sensing the position of @ movable part of the
firearm and whose movement is able to be coupled to the indicator at
least part of the time, the position of the indicator being indirectly

determined by the state to be detected in the space to be monitored.
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| east part of the tine, the position of the indicator being indirect4§
determ ned by the state to be detected in the space to be nonitored. SPEPD 006
SEPT 2006 19. The firearmaccording to Claim 18, wherein the indicator has
a part projecting into the space to be nonitored, which is inplenmented for
sensing the position of a novable part of the firearmand the position of
the indicator being directly determned by the state to be detected in the

space 1, be 1IN Bdocdaird 14 LRARM BAWHRGC Al kaABIcaRDendey] en or
detectlngastatelnaspaceto be ITDI’II'[OI’e and for transmttlngaS|gnaI

correl at ed tyoidigingt iate the coape |t@|bﬁgﬂoaltge¢1$,or region for detecti ng the

TP, ot Y O e Y GHSSIEP LRSS S LR SR 0

arrangenent bei nghtgqrr@edrnba/n@ fi ber optic system the sensor region of the

fiber optic systembeing protected by a shielding device; and a novable
i ndi cator whose ﬁb@lﬁqwfbﬁf F*é%mﬁ‘\%of@eﬂ%dsﬂeéﬂé qeée’ﬁémedjeb@‘ééhﬁét@tﬁ t he

space to be noni ttgr %f\@dlr?tﬂhé§ det ?ﬁ%@%@n%réé‘.e sensor region, and

wherein a wal |l of in |ce as an opening through which a part
of the indicator prol ects rmvabl y into the sensor region protected by the

hi el di d The f d to Cl th
andt helar {5 BFETTRS aTIEnal IAeb P BRE [H1g HE6Bh 7 HATBUBR TIRSSooRt ng cach

form a seal iRgnitattd ap@ fot h%%@nﬁﬁmg' 8gigiH fRcRIaled ROt RS cal l'y opposite
one another and formng a sealing device in the opening. 22. Afirearm

havi ng at | egsnposiegddevi ce for detecting a state in a space to be nonitored

and for transubALdng e gnal ears Shatedd arkiit. ahatecondir si no: & sensor

regi on for aving a r
~ arrangement connected to the sensor region for transmitting the signal,

the sensor region and the conductor arrangement being formed by a fiber

optic system, the sensor region of the fiber optic system being protected
by a shielding device; and

a movable indicator whose position corresponds to the state to be
detected in the space to be monitored and which is detectable by the
sensor region, and wherein a wall of the shielding device has an opening
through which a part of the indicator projects movably into the sensor

region protected by the shielding device.

21. The firearm according to Claim 20,wherein the opening and the part of the
C indicator projecting movably through the opening each form a sealing
surface, these sealing surfaces lying diametrically opposite one ancther

and forming & sealing device in the opening.

22. A- firearm having at least one device for detecting a state in a space to be
monitored and for transmitting a signal correlated to the state,
comprising:

a sensor region for detecting the state, and having a conductor

arrangement connected to the sensor region for transmitting the signal,

22



arrangenment connected to the sensor region for transmtting the signal, 22
25 SEPT 2006 the sensor region and the conductor arrangenent bei ng 256EREQ006
by a fiber optic system the sensor region of the fiber optic system being
protected by a shielding device; and a novabl e i ndi cator whose position
corresponds to the state to be detected in the space to be nonitored and
which is detectable by the sensor region, and wherein the state to be

detected in the space to be nonitored is the setting of a |ocking el emrent
for a weapof"B&ErePr BEIIPRSNT tieepMRUUSr s/ aNgesash Pavpigraed kastiitaie

devi ce for %%Tti%céyjs'@@rln?tﬁé%'eﬁsbznr@g{iéﬁ%‘?%ﬁe%&@ oﬂ{%g%%sgéﬁpb@fﬁ% Eected

transmtting a si'gnal "correlated to the state, I'SI Ng: "a sensor region

for detectihy d bbiddiagejevanel diadi ng a conductor arrangenent connected to

t he sensor region for C{Bra%nsm'tti ng the signa ensor region and the
i i

|, th
conduct or arar’%r?dé’ RE WHSTEP O P "l?élpongﬁttgé §\$EEniC PRe sensor
regi on of theiéilerinapkl par¥rsoard RRIMhrBHURE Wetkh @d&e%@étﬁbﬂiéﬁ@e evi ce; and

a novabl e indicator whose position corresponds to the state det ect ed
in the spacéensoheegioni 8od edhensth Wi stetedodes deterhee ibyhe Ispacednder regi on,

and wherein . det ect |.S e setting of sl ide smved in
synchroni zatﬁ%ﬁt%et%hgtthg ééegtg Cogf:a H:'W %%rmnér%aftoél%\évl?a{?sn t%ahréef redrm 24, A
firearm haviingzah. | east one device for detecting a state in a space to be
nonitored and for transmitting a signal correlated to the state,

conprising: a sensor region for detecting the state, and having a conductor
arr anggaent \CRnNeel Bdvig 4NR-3EBRI AL A SQkeclinanSltLing (e Siopal . the
sensor region and the conductor arrangenent being formed by i ber “optic
system t he rsemsored a2yl 6or Tknshmetingbesi@ricrsysteendeiangtapept ect ed
-~ comprising:

a sensor region for detecting the state, and having a conductor

arrangement connected to the sensor region for transmitting the signal,

the sensor region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being protected
by a shielding device; and

a movable indicator whose position corresponds to the state tc be
detected in the space to be monitered and which is detectabie by the
5ensor regibn, and wherein the state to be detected is the setting of a
slide moved in synchronization with the cadence, which forms a clock of

the firearm.

O

24. A firearm having at least one device for detecting a state in a space to be
monitored and for transmitting a signal correlated to the state,
comprising:

a sensor region for detecting the state, and having a conductor
arrangement connected to the sensor region for transmitting the signal,
the sensor region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being protected
by a shielding device; and

a movable indicator whose position corresponds to the state to be
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by a shielding device;, and a novabl e indicator whose position correﬁﬂﬁgq§0gp
the state to be 23 25 SEPT 2006 detected in the space to be nonitored an
which is detectable by the sensor region, and wherein the state to be
detected in the space to be nonitored is the occupation by a cartridge of a
cartridge chanber located in the firing position. 25. A firearm having at
| east one device for detecting a state in a space to be nonitored and for
transm ttingede@egnaltheapaet abeskt R nitheesbatienhicBQERIckstRBle ByIBASOr Tegion
for detecting the state, and having a conductor arrangenent connected to
the sensor EBEFONIEBEN1 PRI EINMda Hete g hal Jeterins serwoppaeyioheand t he
conductor ar i b i.her r
ogion of { AAOMRRER 5 e SR RaaT By B heBE Rt R b Ce: ana
a novabl e |mdtn@ﬁmmgwhmeeo@05|tlon corresponds to the state to be detected
in the space to be nonitored and which is detectable by the sensor region,
and wherein the state to be detected in the space to be nonitored is the
settingsof a filddrROnBlLidg ABlealbt bhé %%K/f@eh‘%\“d%ge@ﬁn eas%té)nﬁa%%\éte%fay _
detecting a state in a space to be nmonitored and for transmtting a signa
correl ated tooniberestanefor tonpritsingR s@nsensuelateditortheortatiat ecting t he
state, and having.a conductor arrangenent connected to the sensor region
for transnlfppﬂd%i he signal, the sensor region and the conductor
arrangemnent ab@rrs@rfr@gmdfobweaeétnrtgefhe Otk Cabi $a@MRg Eh@nee@ser region of the
fiber optic systembeing protected by a shleldlng devi ce; and a novabl e
i ndi cat or WIGEENGEHRENY GIIRSER@$p e SeP o0t Irgieh Aetrens mettintethe si@maln t he
space to be i i r and
pierein 1 e BP2ELS0 5 Fedbf S0 FR 4 MR HRhEen BRing FEISAEA BY Aber

optic system, the sensor region of the fiber optic systemn being protected

by & shieiding device; and

a movable indicator whose position corresponds to the state to be
detected in the space to be monitored and which is detectable by the
sensor region, and wherein the state to be detected in the space to be

monitored is the setting of a firing pin.

26. A firearm having at least one device for detecting a state in a space to be
monitored and for transmitting a signat correlated to the state,
comprising:

a sensor region for detecting the state, and having a conductor

3

arrangement connected to the sensor region for transmitting the signal,
the sensor region and the conductor arrangement being formed by & fiber
optic system, the sensor region of the fiber optic system being protected
by a shielding device; and

a movabie indicator whose position corresponds to the state to be
detected in the space to be monitored and which is detectable by the

sensor region, and wherein the state to be detected in the space to be

monitored is the setting of a clutch.
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nmonitored is the setting of a clutch. 24 25 SEPT 2006 27. A firearm having
at | east one device for detecting a state in a space to be nonitoreds&R8T ¢W¥6
transmtting a signal correlated to the state, conprising: a sensor region
for detecting the state, and having a conductor arrangenent connected to
the sensor region for transmtting the signal, the sensor region and the
conductor arrangenent being fornmed by a fiber optic system the sensor
region of the fiber optic system being protected by a shielding device; and
a novable iMmdireatrarhaiogetpesit orondeoicegspaadsctirg bReast at & shacbeo mdet ect ed
in the space to be rmnigoreﬁd and which is detectable by the sensor region,
and wher ei N"TIOREC5EREE G QT BEE T BEPBF FiANEhecdpREed 8 thE StAhitored i s the
state of th@orﬁ%FiEM%r:y of ammunition. 28. A firearm having at |east one
device for detecting a state in a space to be nonitored and for

transmitti ngsansbgrediooder detadungt et $tetet @t @ havognprdosidagtora sensor regi on

for detecting_the state, and Vi,ng a conducto arrangenent, connected to
the sencor PegBRTEOE CPAREA () I FResS GRi or fah SERERE egigRchng « he
conduct or afHeagyRNMeght BAd fteeneddbyid dri-besement beirky sdrgmd bhe geasOr
region of the fiber optic system being protected by a shielding device; and

a novabl e | ¥ € aY FEMNESSHESI tTEBIPCcOT Hsshberdertie sy e s thaieg pootisetedlet ect ed

in the spac 0 i d d which is detectable by the sensor region,
and wher ei n&f %es$?|9é@a$%ggﬁgr uag@s at least two of the devices, which are

coupl ed to ®meowadiot hedicator whdes pboitimbnidressp E@itioolhe Satekedd ate the tine

sequence of the execution of dibf ferent functions of the firearm 25
detected In the space to be monitored and which is detectable by the

C sensor region, and wherein the state to be detected in the space to be

monitored is the state of the delivery of ammunition,

28. A firearm having at least one device for detecting a state in a space to be
monitored and for transmitting a signa! correlated to the state,
cemprising:

a sensor region for detecting the state, and having a conductor
arrangement connected to the sensor region for transmitting the signal,
the sensor region and the conductor arrangement being formed by a fiber
optic system, the sensor region of the fiber optic system being protected
by a shielding device; and

b a movable indicator whose position corresponds to the state to be
detected in the space 1o be monitorecd and which is detectable by the
sensor region, and wherein the firearm includes 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.
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