;. VWe3eJd ": 6pT38 D DEVI CE FOR SI MULATI NG DETONATI NCZ% :JiUL 2003
PRQJECTI LES FleldHMMMNMﬁE @W&ttlon 5 The present invention refers
met hod for sinul at ct of exploding projectiles fired by weapons.
Furthernmore, the inventsion refers to a device for carrying out a nethod for
sinmulating the effect of exploding projectiles fired by weapons. 10
Background of the Invention Known types ofJQetonatlng projectiles are those
fired by ba||IStIC rtars, artillery). For simulation 15

pur poses, the traj mmﬁlmmlﬂ@ @mm Iocatl on of the detonation are cal cul ated
on the basis of the"gu ation and other paranmeters. Due to the
relatively long tinme of®%ight of several seconds, this calculation can be

per f or ned by METHQR AHD B FOB oS TMTATING %m?IN?n?%ﬂ'ﬁ:? #&Pons

have been introduced which al so operate according to this principle. These

weapons are es,senii a% IE siml artto rifles. The soldier takes aimat the
edge of a bui o h ~>%%ereby allowing 25 the targeting device
to deternmne the corresponding distance and store it. Then the soldier ains
past the g n I | OMS d

di st ance %der(}%gh éeeét lﬁe&@% %?%% t8e g@g‘?&%‘g %‘Et%%rg{éi%efo etkcl)(re
behind it. E§ﬁ£ﬂ¢¢u¢® exm1¢@1m®eptm@e@bs%¢@|5lr©dhby Wedporar get behi nd
the ai med edgf;rermdicd! Phe L2560 140 f@@gi?teoaa%éweg fesieearrﬁiﬁgnd

the corner". Since in particular the tine o Is for_th

weapon rat herouth & Heethed efoF %mlﬂl%'é%%d'éhel?ffécﬁo@f eyplgding 2003 -
possible to siypyadeiide eifegtvpiwddpsnyeapon by a central computer

wi t hout adnlttlng an unrealistic delay between the firing and its effect.
Summary of%the Invention It is therefore an object of the present invention
to provi de a padipeburidl Gf deé CEnveritBomul ating the effect of detonating
projectiles which allows realistically short delays between firing and
detonation at the target |location, or at least to provide the public with a
usef ul choi cé&Enoxgrdrypres ¢H @ewm@ttiwmemjwtiheﬂ aventhoset Alzedbb¥ct is

attai ned by g, I Y\ﬁ@f’@éc}r d t when
fired is detectednﬁgla se or | ocat e nea%f%%gf%giﬁetp%fegfg él‘t?%gnsensor
pronpts a5 | @JsltPQﬁi%Sras%%l%%ﬂe‘?tif%n@@@e?h@ol‘éﬁﬂl% Phpkle degPRAtHARCH

is adapted t ov@{1ALEPddabn PO i 94sDE dhet haPgeh @fﬂé‘n@&ti@ﬁ §hdUb@h§€|

expl osi on whi ch cannot be covere by the on. Si gha h
P parameters. Due éheyrefat¥§gfy long tlme oE gl

several seconds, this calculation can be performed by a

central computer.

20
Recently, however, infantry weapons have been introduced
which also operate according to this principle. These
weapons are essentially similar to rifles. The soldier takes
aim at the edge of a building, for example, thereby allowing

25 the targeting device to determine the corresponding distance
and store it. Then the soldier aims past the edge and fires.
The shot travels the previously determined distance and
detonates at the end thereof, or at some distance before or
behind it. Essentially, it is thereby possible to hit a

30 target behind the aimed edge, or, in simple terms, to shoot

to a certain extent "around the corner".

Since in particular the time of flight is for this kind of
weapon rather in the range of milliseconds, it is not



Aecording to a second aspect of the invention there is provided a devzgeHUL 2003
whi ch conprises a sensor and a transmitter, which sensor being effectively
linked to the transmitter in such a manner that a weapon signal which is
detected by the sensor and which indicates the sinmulated firing of a
projectile having an expl osive eff&ct in the target area pronpts the

em ssion of an inpact signal in the inpact area of the sinulated projectile
by the JJAnYNid 1S - s ARCPL th Nghd Oc rd BLT drasRest wohpbhen | nyepthepathere is
provi ded a device according to the second aspect, wherein the sensor is

di r ect icomglute sensiiiowe admliprefierabl ynceaptstes dephurbefvgenf thensor

el enent Igachég lich ffeét3 covers a sector of the total angular range
covere ]bﬁJF%e é%nsd? fTh ©rder to determine the angl e of incidence of the
weapon signal emtted by the weapon at | east stepwi se and wherein the

t r ansMgdnfary celapiedrivebiént he inpact signal S with a directionally
vari abl"é Tange and partrcularly conprises a plurality of transmtter

el enents each of which is adapted to supply approximately a sector with a
cont r olTtallse thammfoxsd amatbjdettplinthet peesestadnpertidor tbebngvidegger ed
by the sensor according.to the angl f _10.inciden t.he weapon signal
of thenﬁggﬁﬁLarﬁf§%c e%?%%n%%? ?h%?f?ﬁéngrEges%ggfggd8§ﬁ?ﬁggﬂaggpgctive

i mpact gnaltied hehiclanstister reept eseohslganshoptodetlagppbexiveahi on to
the inpact area of a projectile exploding in reality. 15 The pri nci pal
aspectﬁﬁr%qﬁa4ﬁﬂrﬂﬁF%%%%%ﬂ?n@ttBh?hEaFﬂ9En%P6ﬁtF§nthaf fEriR8SEntSrmati on
emtte 4 i n, i I ected and emtted in the
inpact%§$§g£%$1?hgqgﬁ%§ arggpge%oﬁg%?g%,Ey?gsébarticuIarIy 20 also in the
area which is invisible fromthe position of the shooter. Preferably, a
transceiomerrdinnid e PprdHVisedaspetheodbshacievéntidhi shparpbsectThe recei ver
of this unit records information emtted bﬁpthe weapon,that {he shot has

been fﬁﬁ&?%ﬂﬁﬁeﬁ%i@d}%@h?%ew??ﬁﬁéﬂi?t@?aﬁ t SWAPE _%W?FEeQSanFBFnatipn on
the si mdaiad JAehonation {5 dbe-bepactyasesdenbatt L6ERBBESHERt RReEXEr CiSE
who are present in the inpact area and equi pped with correspondi ng

recei vérggate atas dnd otlhedseisehepfaoptehat ihesthave heepchatednd are
el i m nat ed or..consi dered. as_jinj or i r rred
enbodi%ﬁﬁﬂsﬁﬁéi%ﬁr%%t?%ﬁgf?%n4@%$%% %%%éggagg%gﬁsggog%gggggtE?h8°38§tacle
i s furtdiefomte et sredo £ Nt los dempé ot berabl eft ohdesmmahseetihexpipacbnar ea
2 3J UL 2003 - 4 of the detonation nore precisely. In this case it is
furt heMNdY SAEP T HRE TRECEIFANRY HRervarRN ofteRe L AE PRESVBRPPRY of
selectively supplying the inpact signal to certain portions of the possible

inpaCtH@E%%dyﬁéhtéséyéé%oggs§§§@é£O@foéhéhgngé§wiggsthere is provided

a device which comprises a sensor and a transmitter, which

sensor being effectively linked to the transmitter in such a
manner that a weapon signal which is detected by the sensor and
which indicates the simulated firing of a projectile having an
explosive effect in the target area prompts the emission of an
impact signal in the impact area of the simulated projectile by

the transmitter.

According to a third aspect of the invention there is provided
a device according to the second aspect, wherein the sensor is
directionally sensitive and preferably comprises a plurality of

sensor elements each of which



The invention will be explained in nore detail with reference to an L 2003
exenpl ary enbodinment illustrated in the 0 figures. FIG 1 schenatiggl4y
shows a sinulation situation; FIG 2 shows an enlarged top view of a
transceiver unit; 15 and FIG 3 shows a front view of a transceiver unit.
Description of the Preferred Enbodi nent 20 According to the invention a
transceiver unit 5 is affixed to the edge 1 §f_a schematically illustrated
building 3. It is noted that the size of transceiver unit 5 is shown in
FIG /1 in an exaggerated manner conpared to sinulated inpact 25 area 7 of
t he detonation. The purpose of the sinulation is to sinulate the effect of
a projectile appreashangeeBots aifeeher ¥olaandndalaratrangedicohesald oy the It
is assuned in an ideaLizingﬁEanner t hat ,the 30 inpact of ,the expl osion _at

| ocation 10 co$8RECLr &8 PTdGketsi AStrEeBeoFPeoargle of ingddenga &f e

requires that {bgpéfArEegRANdchd tPRAPSY thePiRY%PSRd AW 1R aAtdRY IeeRidld AMAYD
the em ssion of firing Informatign intg the area visible fromthe weapon.
General |y, thi¥hasets bBeatyprpsmittes is adsptgdyteecemditnghe Hypacts sugeal

Known enbodsmepy s04 a%9E9€§$h§§§¥a%ﬁr@hb@@d¥aﬁaﬁaaha b reqeRanRsal) ng
el evation and | ead by projectin he | aser beaminto the target area with a

| ateral and/ orCQEPYigar adeplafpddtyrof &xphesitises plemestisl eacin®fomidch
applications, &t | h i | arger _part of the
target area, i%%.agﬁégg?ﬂgblgggbagegﬁ??éxgﬁ¥sggyg§§%g§tggtgﬁ%?hgd surface
in a zigzag noventnelléableexangee, sphthabythet tranismgtéetredsorsiapted ded i n

equi pnent and I ral nk ti ts._| he |.O_i ct area. t he .case
of the weapon ?g%ﬁéhkgkggﬁgggi#%lgg?o%ebgoﬁnsgﬁggggﬂ§tkpi%gF,%ﬁi&? fqis
targeted. The imstdeheanodif theeweapponshighalt pdntbhei wenponi inSsudh a
necessary, the_ 15 recgjver of the unit iLs thereby _set _to an_alarm

condi ti on. Them?%%%Fvgba?stgﬁrSEFPoﬁgPpglgéngﬁggvsniﬁng&gFVFolﬂgagﬁle to
determ ne the digrali by ohet tapashdtye? atplesehtapphoimpabeley
Furthernore, the trans%ELver un%b conBri es_a reflector,deﬁLie 20 i Gh
reflects the | 3RBFOBLEAFHIPK EBnEBC28MPREEI RECFhPE 81 PERE oFRd 1earddriadynd
device to deteth t&aliti{ys beam has hit a transceiver unit 5. Subsequently,

as the meaggn is pointed at target location 10, the targeting device may
deviate the’l aser beamw th respect to the orientation of the weapon or

expand it in sych a_manner t hat 2? i% ilh FLt transceiver unit 5. \Wen

the weapon is it eRr18¢BRte8FBRG NG pEbEe 4] PﬁfaFﬁﬁfﬁ&H9|§°tF nmtted by

the | aser beaninwventionedsi thatofirtagt iafiscmazépnuemtittE®di dywithle acti vat e

the transmi tteéirﬁ@lé@u]%&? anﬁénoﬁst ié@é;?&vﬁétﬁgﬁ:kﬁanﬂ"e{iﬁtitgdt H.tnlr;tgel -

emt the inpact signal in rnpact area 7.-|n_the exanple shown i n Fl 11t

i s assuned thatmpPaphcerapeaf7theppésupatedsderpnakipnan ickl i pagtiledarly

| onger axisoi saDPes PeAdiEHI akehOwhiaheshotvlsibaui BrBRt taRdpek it I @Re

participants shooter. Preferably, a transceiver unit is provided on the

obstacle for this purpose. The receiver of this unit records

information emitted by the weapon that the shot has been

fired and activates the transmitter unit which emits

25 information on the simulated detonation in the impact area.
Participants in the exercise who are present in the impact
area and equipped with corresponding receivers are thus
informed of the fact that they have been hit and are
eliminated or considered as injured.

30
According to a preferred embodiment, the direction from
which the weapon is pointed at the obstacle is furthermore

determined in order to be able to demarcate the impact area



present in inpact area 7 and carrying detectors responding to the sigpapuﬁfzmm
the transmtter of transceiver unit 5 are thus imediately after the firrng
infornmed of the fact that they are exposed to the inpact of this weapon by
the 5 activation of their sensors. In other words, transceiver unit 5
transforns the hit signal emtted by the sinulation device of the weapon
into an inpact signal that covers inpact arga.7, i.e. also |locations 10

whi ch cannot be attained by the hit signal of the weapon itself for

physi cal reasons. FIGS. 2 and 3 show transceiver unit 5 on a greatly

enl arged scale. It conprises essentially three sections. Reflector 15
section 20 is_arranged at the top _and serves for_refl,ecting the,l aser

signal enittedf by R e%ﬂ%ﬁ%ﬁOBaEEISnPBeF?§8i¥; &He?gﬁﬁ SPFgwﬁgglﬁhguﬁEQSEn
to | ocate trapseféveedubhatSth&ehsansid2tteraanilangedifierst hhecepbeibilttiys
conposed of a_go_n S S a f i.C rveys a
sector. For e%gn% g, ?%%8% rgﬁééégg#sgpﬂél&ﬁéﬁcgl%g%ga}ngodgfzgﬁ¥§ation of
t he horizont abotvionsabf thejpoesihle winphAch mrsel onilyn of 45 degrees.
Sensor el egents 24 may be usual photo-sensitive elenents which are
separated from each other 25 by separating walls 26 in order to ensure the
sect or - shapedBEieE Pe3aRiPEAGR PEcthet PEaWIRdSshitter 27 is arranged at the

bottom of transceiver unit 5. It conprises a nunber of transmtter elenents
29, each of 3Q which approxi pate covers a.respectiv ector , the area
sur r oundi ng tﬁget?ﬁﬁgﬁgg9ﬁrwnﬁﬁtLXFGFPﬁ@FHﬁPe}ntW@rﬁoﬁpgﬁﬁ sgﬁg control
system of transefererteutbt ah akemplanyr embotiimehtadddustiragedodar the
transnittg& e%fnﬁntg 29 in order to control the range of the inpact signal
emtted _ 2 5? the transmtter elenents and thereby to reproduce the
shape of inpact area 7. The control both of the sinulation device of the
weapon and 5 transcei Iy L eal iz CONV, j Jreans.
For exanpl e, gg%h gensor\é%lfﬂ{%tlg%r}% ctsegv{so%a %h%ﬁlé%ﬁoﬁ%gpﬁ%afcq}ern'Mi ch
responds when a signal is received and ensures that each transmtter
element is suppgiesl Wt hgao@ bal RramRYRIA HoreRAlEY oMe edarddte raeundft ;
the inpact 10 signal in the corresponding direction is adjusted. The
resultingléhape of the ré&pPfoduced inpact area 7 corresponds to the
orientation of the respective sensor elenment 24 and thus to that of
trajectory 9. pfg Cpntrol JAgyices fap, ! b pUPISE As knaun g fhose
skilled in the drt>and t Rerefore meed not 'be explainedin more detail. An
alternative possibility of controlling transceiver unit 5 20 consists in
providing thepgespestiyn Bei kHbngrdslkllqdranbhimeat |y poverful sinmulation
conput er whi ctrdetetts the weapons, partrcutarty-of the sinulated type,
that are #Bnitored by the transceiver units and possibly fired only near

tE_e house andAa@bfaﬁﬁgswhgpé_o&heléﬁemdhng_ ti-anseetver aii:gnist 3 s2@f FYlikeld
this arrangengnt, it Ls additiona ssiblLe t rovide further,
transnitter Hﬁ?tghﬁh?gﬁeafeoﬁoﬁ Fﬁké&ggﬁgaghx Pﬂ&afggﬁ 8@i§gﬁq§ﬁF§é?'a35/or
to i nform parischpoaedstbatefhepsine of tlhenscedwatd omiitn 5t ie isimosmt iar ea,
e.g. by radio i nge; 1 hj t] i Si I lss

i nformed of t g§bo£i%%o%ﬁa%ggghgEﬁgggebgnggl%oﬁgéfgg g§rF§@P%§ﬁ%§,9mBg°t
equi pment 25 andreeapops, the dayonpkibate the application of the weapons,
conplenentarily with the | ocal transceiver units 5 even if they are not

used for their_ actual purpgse e.g. for direct fire which
The purpose of the sImulation is to simulate the effect of a

projectile approaching on trajectory 9 and detonating at
location 10. It is assumed in an idealizing manner that the
30 impact of the explosion at location 10 covers area 7,
wherein trajectory 9 is flat. The simulation requires that
the corresponding weapon is provided with a device allowing
the emission of firing information into the area visible
from the weapon. Generally, this would be a simulation



_8 may not be recognized by transceiver units 5 in certain circuns?qgiﬁﬂ:zmm
However, as the case nay be, a certain delay and thus a less realis
simulation of the inpact nay be the result. 5 On the basis of the preceding
description of a preferred enbodinent, it will be understood by those
skilled in the art that various nodifications can be nade w t hout departing
fromthe scope of the invention as defined:-by the clainms. 10 For exanple if
the requirenments are less stringent, it is possible to omt the directional
seh%itivity of transmtter 27 as well as of sensor 22. If the range control
and particularly also the directional characteristic of transmtter 27 are

omtted, an essentially circular inpact 15 area syrrounding the transceiver
Onit il 1 “he BRIt Rahecg Bser TPutRE | KabvT SHRPAHARAY G ecn

charact eri st devikeshargeadaeady icapa@ille RES Tdupedsa taeee Mlabiat idheand
transcei ver ynit ul .hen .be i ncapabl f di scerni t her the i al
weapon is usggags 'npgﬁé(?%t& %&ehg'l’asle? ?)seag". d‘netfb tg-%T\g;aer = I?ereoao?lgtc e
directly. A aolptetradpphniddatri oexrsficale dsydadriomulBba leetplmsiassumed in
every case. : : | i ght ! I Iy JBANS Of; qﬁﬁm [ on
coul d be gon??%égg }Qéﬁcﬁ%as°§?%§eﬁ%¥?§§%§ﬁb or' ?ﬁﬂfﬁgjéﬁg%gna sf%gé)
particul arl ylesex Heyhcer syeepsy 2 daydex. paglyy ofHde drardet gared.all- e he

latter are | @33 tS¥hbalh@cdn RGGPURH i ddeidvelenSiddrdimided GRIAAIIE in a
at nospheri c cqnditions which woul d not substantially influence the course

of the sinul #EERIoMR¥EMERE  IOTFFFEATRL podiefeb iRt ivatinshdefsetars
Di spl aceabl epyepdaat Qg weplipmdhtbengeen tUraiisiing ¢ard ey svhirc it tes e
positiong& according._to the trajectory in - 9 such a nanner as to
al l ow a Bt t dMPAESr 8868 i on of the inpact area by the transnitter el enents:
- The sections of a transceiver unit (reflector, sensor, 5 transmtter) are

nthe form gf, $6RALALE BY the $RA0 Gl WAL W AR AN, tygnsm L er
to be positidne or optlnqn15|gngl em’ssi on"and/or to be ad’ressedcﬁ% a
plurality of inéendel:ehitedtimstuniedge 10 is AaBRE et .eBlieon asgarydoasm t

transceiver yhjt wie%p%hdﬁritfs]?_tl%%n@%‘éﬂtv"& Uhid ehid %é?fesaé”&ita{‘,ertl@ﬂ acl e

and to be able tq sinmulate fire onto the obstacle from any rection and an
i mpact béRi ndeCREVEBsPictde 11t As td@nehyhdeteffeAn WHidr™ GOBHIRR ng
realistic effrpet $ezdileds isMiigec®iPnRi1gN WISt ivd i Jidshas be able

to determine the direction of trajectory 9 at least
approximately. Furthermore, the transceiver unit comprises a
reflector device 20 which reflects the laser beam back onto
20 itself. This allows the targeting device to detect that its
beam has hit a transceiver unit 5. Subsequently, as the
weapon is pointed at target location 10, the targeting
device may deviate the laser beam with respect to the
orientation of the weapon or expand it in such a manner that
25 it still hits transceiver unit 5.

When the weapon is fired, a corresponding piece of
information is transmitted by the laser beam to the receiver
of the transceiver unit. This will activate the transmitter
30 section 27 of transceiver unit 5, which in turn will emit
the impact signal in impact area 7. In the example shown in
FIG. 1 it is assumed that impact area 7 represents
essentially an ellipse whose longer axis is perpendicular to
trajectory 9. Equipment and/or simulation participants



-.10 Claims 1. A nethod for sinmulating the effect of expl oding 23 JuL 2003

projectiles fired by weapons, wherein a weapon signal emtted by the weapon

when fired is detected by a sensor |ocated near the target area and said

sensor pronpts at | east one associated transmitter to emt an inpact

signal, said inpact signal is adapted to cover also that portion of the

inpact area of the sinulated explosion whi ¢h cannot be covered by the
Ron signal of said weapon. 2. The nethod of claim1, wherein the

trajectory of the sinulated projectile is determ ned on the basis of the

angle of incidence of the weapon signal on said sensor and accordingly, the

signal emtted sai d trans tter g ified directj such t at an

i mpr oved appf%&?%%??oﬁn ot ™PHE a?EﬁaczvaP d°BYTEATE &ﬁ% EogggﬁﬁﬁpPB tHe

i npact area dfo atheatignal eofi tkei sransmnpteshed. tBandcdivereuhdt BSaargi ng

out the neth r SERed S nd

a transnltte?ﬁu%%|%#3e§%%$g%%l fg@?fg%glgg#gng ﬁﬁgrﬁgagérd ?aﬁgﬁgt?ﬁae

such a nannerthﬁmIaEEMEEBQﬂeélQﬁathﬂhimhaﬂ§ @ﬁtéb%%dW%?PgalbYSEhgor and

whi ch indi gatgse {hee sbub Lt eHeftr 58Hs8Fsa projectile having an expl osive

effect in the target area pronpts the em ssion of an inpact signal in the

i npact area of the sinmulated projectile by said transmtter. 4. The device

of claim 3, V\mr@uﬁeﬁawaraensafangcéweetuﬁmal SYt§§ﬂ§Eth§ 8Ré Batdsignal
transmtter, is, %gqﬁted to emt ct,sign ionally

i i a E |rec£
vari abl e rang®® Y sGig simu i&lo RELFEL 8 FgeaﬁﬁﬁPQB £B8FCb8Png
triggered by bapalcts embgnahcthatli agveépst hmpaot)| exred 7ncidencaled Lbeawdapsn

si gnal of, gal‘ghgf/\@gpggb,bg%sﬂgh aftdTHa8 b h@ﬁetﬂftaéf%{éfpgkl Eﬂe"‘%%g?l on to

effective I npact Si gna sal AsSMtter represents an approxi

t he inpact ar%kSQﬁfaf?#orbzsicelexpaadnﬁg, in reallty 5. The devi ce of
claim4, wherein the sensor conprises a plurality of sensor elenents each
of which covers a sector of .the total angul ar range covered by said sensor
in order to /FHEF ersri #adt hesheyl BranseatvaEnteibf 51 R acdpeativgralazardt ed

by the weapons@ilé east @éﬁpﬁi§es @sséh@lQEYyCEhQéeCéétﬂléngr Reﬂlébéor
wher ei n trg tra sn1tt%6 rlses g ghagg té ransnlttgr eIeEE g each
of whi ch Pt ey t sh% ﬁréﬁ%? X FyLaP BBt P W ER LH°TohEfoFFaLTE
range. 7. Theﬂdevlaeenfsngwabnembtteﬁabystﬁetweﬁponhhaeknonabdidselfe

compri ses a reld ol ora iexl 6, WhaN LEELACLS Rbobe@St-aNaELEGLL ¥g; pottion

of the weapon sign by Sal apon € weapon, Thus
al  owi ng the position of sald reflector device to be determ ned by the

simul ation deydggorfa5aid éoe@&ﬁge&hiﬁhtﬁ@ tentBe, Weapos sbfipskeandssai d
weapon signal to be transmtted.to said sensor_when said weapon is fired.

8. The detf cYreehyPhneeRFOoE| aipRenteo24, GReRePh @%Fﬂhs§H§E?YFsaa sensor
respondi ng t sdc@tser. | Fghtex@mpIae eryi aer@ﬁge:nynonefofmlagrrsl:Bowe 8he

wher ei n sai d JLANSMT L1 o8O0 LRE%HEE15638L1 0761 LATET) | LELY30UEG®s Lien
a resolution of 45 degrees Sensor elements 24 may be usual
photo-sensitive elements which are separated from each other

25 by separating walls 26 in order to ensure the sector-shaped

directional characteristic.

Transmitter 27 is arranged at the bottom of transceiver unit
5. It comprises a number of transmitter elements 29, each of
30 which approximately covers a respective sector of the area
surrounding the transceiver unit. Furthermore, the non-
represented control system of transceiver unit 5 also
controls the transmitting power of transmitter elements 29
in order to control the range of the impact signal emitted



- 12 to be capable of emtting an inpact signal in the formof lase3 JUL 2003
light. 10. The device of claim9, wherein said |ight source is a | aser
diode. . , 11. The device of any one of clains 4 to 10, wherein said
transmtter elenents are separated from each other by screens, said screens
providing an essentially sectorial restriction of the inpact signal
emtted by said transmtter elenents. 12._ Fhe device of claim1l, wherein
the . screens are separating walls . 13. The device of claim1ll or claim 12,
wherein said screens are adjustable in function of the angle of incidence
of the weapon signal of said weapon on the sensor in order to allow an
adaptation of _the area covered by the |npac of said transnmiter

el enents to t?% FRpakFa %?@éEB?ragb?%?%Efl?E&e§é$B%Pﬁg{?nr?85PgP9? E The
devi ce of anyskape Obfcimpast3atealsd, wherein said sensor is sensitive to

hi gh-frequency radi o signals and/or to ultrasonic signals, and/or wherein
said transmtter is adapted to emit an inpact signal in the formof a

hi gh- f r equenclhe adontnodl/ bothl of abbai sisuationideviwei aft theaweepohoand

si nul atingsc &%%r&ﬁéé&i‘vafoﬂﬂit S5 NgaRtpl eféél??&doﬂgt §8£€ef191¥h§ibﬁ1£é£¥
e

said obstacl el ng provided at its peripher evi ce accordin
any one of clE&P¥Hsexample, 1gaCBoS§ESO¥h%%YaP?oqpﬁﬁe@h@dsFﬁuPaﬁhﬁﬁprlﬁhe

effect of a ﬂfiéf'ﬁﬁl@ﬁ0t§§]§)bﬂ1§§ whéghaexphree 85 Beeiebdehnfocation.
16. An installation of claiml15, wherein the_obstacle is a_building. 17. An

i nstal | ati on YRSEFeF nthat ?aﬁpaﬁﬁ?&%mlﬁﬁéFee%ﬁBeBEr?5h%P9PF§e9tWFE st one
cor ner. 18 Acdimtélbﬁl ambshenbfathyrgs wWeecebpeth8ersngevbEhthef eémpaee to

t he dramn devigce substantiall de . bed ref erence
e oor ch05 fgnaf $RVLAE SURRASRIAGIY AR AEPTON D0 RaifkEed {HnE P! €l e
descri bed hernemuhtingrehepenoé thet hepdoducadsimpaditBaredl 7Acorresponds

0'-AI'A\!Y'Aﬁt@ktﬁéﬁ§%ﬁeﬁgggigh'g?EEhéwﬁyggﬁeﬂive sensor element 24 and

thus to that of trajectory 9.

15 Control devices for this purpose are known to those skilled
in the art and therefore need not be explained in more
detail.

An alternative possibility of controlling transceiver unit 5

20 consists in providing the respective building 3 with a
sufficiently powerful simulation computer which detects the
weapons, particularly of the simulated type, that are
monitored by the transceiver units and possibly fired only
near the house and activates the corresponding transmitter

25 units 20. With this arrangement, it is additionally possible
to provide further transmitter units which are not
integrated in the transceiver units, and/or to inform
participants or equipment of their location in the impact
area, e.g. by radio. Since this local computing unit may

30 basically also be informed of the position and the number of
all nearby participants, equipment, and weapons, it may
simulate the application of the weapons, complementarily
with the local transceiver units 5, even if they are not
used for their actual purpose, e.g. for direct fire which
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embodiment, it will be understood by those skilled in the
art that various modifications can be made without departing
from the scope of the invention as defined by the claims.

10 For example if the requirements are less stringent, it is
possible to omit the directional sensitivity of transmitter
27 as well as of sensor 22. If the range control and
particularly also the directional characteristic of
transmitter 27 are omitted, an essentially circular impact

15 area surrounding the transceiver unit will be the simulated.
Even if the lack of any directional characteristic of the
sensor unit might possibly be acceptable, the transceiver
unit would then be incapable of discerning whether the
special weapon is used as intended or whether it is e.g.

20 aimed at the obstacle directly. A correct application of the

weapon would then be assumed in every case.

Instead of light (laser), other means of data transmission
could be considered, such as e.g. ultrasonic or radio

25 signals, particularly of a high frequency, e.g. 2.4 GHz.
However, in general, the latter are less suitable on account
of their sensitivity to certain atmospheric conditions which
would not substantially influence the course of the
simulation otherwise.

30
Further possible modifications are:

- Displaceable separating walls 26 between transmitter

elements which are positioned according to the trajectory in
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such a manner as to allow a better reproduction of the

impact area by the transmitter elements;

- The sections of a transceiver unit (reflector, sensor,

5 transmitter) are in the form of separate parts, so as to
allow particularly the transmitter to be positioned for
optimum signal emission and/or to be addressed by a
plurality of sensor/reflector units;

10 - A 360° detection range of the transceiver unit in order to
be mounted on a vehicle or another obstacle and to be able
to simulate fire onto the obstacle from any direction and an
impact behind the obstacle;

15 - An additional effect unit for producing realistic effects
such as smoke, explosion noise, light flashes.
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1. A method for simulating the effect of exploding projectiles
fired by weapons, wherein a weapon signal emitted by the weapon
when fired is detected by a sensor located near the target area
and said seﬁsor prompts at least one associated transmitter to
emit an impact signal, said impact signal is adapted to cover
also that portion of the impact area of the simulated explosion

which cannot be covered by the weapon signal of said weapon.

2. The method of claim 1, wherein the trajectory of the
simulated projectile is determined on the basis of the angle of
incidence of the weapon signal on said sensor and accordingly,
the signal emitted by said transmitter is modified directionally
such that an improved approximation of the area covered by said
impact signal to the impact area of a real projectile is

accomplished.

3. A device for carrying out the method of claim 1 or 2,
wherein said device comprises a sensor and a transmitter, said
sensor being effectively linked to said transmitter in such a
manner that a weapon signal which is detected by said sensor and
which indicates the simulated firing of a projectile having an
explosive effect in the target area prompts the emission of an
impact signal in the impact area of the simulated projectile by

said transmitter.

4. The device of claim 3, wherein said sensor is directionally
sensitive and said transmitter is adapted to emit the impact

signal with a directionally variable range so that said
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impact 51gnal by sald transmitter represents an approximation to

‘the impact area of a projectile exploding.in reality.

5. The device of claim 4, wherein the sensor comprises a
plurality of sensor elements each of which covers a sector of
.the total angular range covered by said sensor in order to

( determine the angle of incidence of the weapon signal emitted by

the weapon at least stepwise.

6. The device of claim 4 or claim 5, wherein the transmitter
comprises a plurality of transmitter elements each of which is
adapted to supply approximately a sector with a controllable

range.

7. The device of any one of claims 3 to 6, wherein said device
comprises a reflector device which reflects at least an
effective portion of the weapon signal emitted by said weapon
back onto the weapon, thus allowing the position of said
reflector device to be determined by the simulation device of
said weapon which emits the weapon signal and said weapon signal

to be transmitted to said sensor when said weapon is fired.

8. The device of any one of claims 3 to 7, wherein said sensor

is a sensor responding to laser light.

9. The device of any one of claims 3 to 8, wherein said

transmitter comprises at least one laser light source, in order
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) to be capable of emitting an impact signal in the form of laser

light.

10. The device of claim 9, wherein said light source is a laser
diode.

11. The device of any one of claims 4 to 10, wherein said

transmitter elements are separated from each other by screens,
said screens providing an essentially sectorial restriction of

the impact signal emitted by said transmitter elements.

12. The device of claim 11, wherein the screens are separating
walls..
13. The device of claim 11 or claim 12, wherein said screens

are adjustable in function of the angle of incidence of the
weapon signal of said weapon on the sensor in order to allow an
adaptation of the area covered by the impact signal of said
transmitter elements to the impact area of a projectile

exploding in reality.

14. The device of any one of claims 3 to 13, wherein said
sensor 1s sensitive to high-frequency radio signals and/or to
ultrasonic signals, and/or wherein said transmitter is adapted
to emit an impact signal in the form of a high-frequency radio

and/or ultrasonic signal.

15. An installation for simulating combat action, comprising at
least one obstacle to visibility, said obstacle being provided

at its periphery, with a device according to any one of claims 3
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firing projectiles which explode at the target locatlon.

16. An installation of claim 15, wherein the obstacle is a
building.
17. An installation of claim 15 or claim 16, where the

periphery is at least one corner.

i 18. A method substantially as described herein with reference

to the drawings.

19. A device substantially as described herein with reference

to Figures 2 and 3 of the drawings.

20. An installation substantially as described herein with

reference to the drawings.



