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W RELESS DATA COVMUNI CATI ON LI NK EMBEDDED | N
wohMdiloATED WEAPON SYSTEMS Background Art 5 [ OR@ddis2bbSo023315

present invention relates to sinulated weapons and,

nmor e part i VIRELESS DAT A COMMVABNISAFONLEYIEd weapons

havi ng aEMBE)I@EBEdGMHtA’EEDMEQ SMETEMS si nmul ati on

conmputer. [0002] A firearns training simulator is a

device used to train “rrunéértn1lltary personnel in

the proper use and h ﬂg ot weapons w t hout havi ng
[0001] 0 Ude ;ﬂeﬁeﬂtainvéntbeaeims td.@maﬁﬂ:lechmmpmm iand). mdf‘hqaartlcularly, to

| d d f
neerrel TV PwRanC=" 6 PPeRe) GarriBare &Rl pliion

compiiepl i cat es t he act ual enV| ronment as rruch as possible

Si weapons that "l ook and fe like t real ..
100024 o 85 P R B8 PP SRR 1 A el ity
persoﬂnreliime ptdpeRusel dnd Qlﬁl'ldPlﬂ% 20 “teﬁlﬁins h&hﬂioﬁt&ﬁﬁﬁ@ $@ﬁsewictdal ﬂﬁbarms

the same as in real |e§ {_s achi eved,

t.h
and FIHBYIELRN: of lafaﬁirf‘éf%éw%f’ry l%dla%ai oF cinfigas; (aiping i csafe

envirdn®leh€ CAn bESHRE FiRAr ms]-s'?_tmﬁﬁidr Gﬂlﬁwaﬂﬁ ﬁlekaeﬂaNérﬂfr&meﬁht as much as
extraogrdi nary situations. facilitate this

possitinay Pl BFarsit fhoh ek anddocti ke aeiabiERpons ThEREPRD @biective

is to ilnffRMSe FRNBLASR iRh siﬁfaﬁ&{ scBth Ry 10fossed Gl BSthe ts@nekarsqmaah@fe If
exact state of the trainee's devices, such

this isf ackised Khe PeRqiseR cBprtyehsopte the i1ges on é‘ﬁs%ﬂr@ct IgFRgTSes,
ac’uon?t el?lgrbeh ot ERExtREARAF G s Ek.C T8 fadiiithit @04, lthe inkthicfor w1]l need

I's .nbst comionly acconpli shed via a Wwr
as muclp fradivricks as pespibleifiprm sehsers oriqtier legtranic deviceniosnew (i c‘@fﬁct state
of the @Eﬁ{lée sadng;gs S ROMETbacK ™R é‘%@iﬁﬁﬁ QA HsEE OB gdr Q8RB rsh ﬁl‘{c?other
evi ces operating sane tine simjar t
similaa smmdrdcvmf:s Gowentizsthis Bodigtk enpsd msmpmalyrﬁcn@n@@mds@g a
provid nyi [ r th [
T
mmul:ﬁbrsstud}iy Imammh@let daiioes wgeratingr Bk samsetime similpr tor :anﬁ:work of
p with conventional firearns, such as pistols and
evicgS f | es, or other weapons, such as a 25 chenical spray.
[0003RegaVeﬁpeﬁ§tmﬁmg leeurtes peovide aneixgomentssie oyhidlr wiensicay be trained in
i call es a zone bCi '
tho usp §E B oMY o SRS SRl i i of BB R hE PRty s
may tﬁbﬁ@wﬁﬁtcbh&ntuﬁrrabmehm gehas bmtmr ahdaiflesyray @ther @aapood, stdheas a
nost co n es of.such a
chom{yB prag; pURTRIERS GEy BPETTaron Pt G SO PRA ncludgsiaggne in
whichl m\élf}i'aﬂlcﬁpa?tlis Lpo&h&t)éﬂ pHBQfartici’r}fag’eﬂwn PrvjecksnpereVviorn o pro_]ectlle
reali smof  the am liarization

from i P, RO FReho LBS 3B ey oL FomRian B G e fs 2
partichi Bfig QfpifIPfi&RGh@SotRYRcARA Nowad gL bilEslefeopapak argene To

weapons
improve the realism of the weapons familiarization process and to also provide a more

“lifelike” experience, a variety of approaches have been suggested to make the weapons
range more realistic. For example, some weapons ranges provide paper targets with
threatening images rather than the single bull’s-eye target.

[0064] In various attempts to present a more realistic scenario to the participant and to

provide an interactive and immersive experience, some training simulators have replaced
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range nore realistic. For exanple, sonme weapons rangEOctober 2006

provi de paper targets with threatening i mages rat her
woheva/otidsgs si ngl e bull's-eye target. [0004] |n w@¥u9i83/023315
attenpts to present a nore realistic scenario to the

such i]?umdttmgctp aiith aanmht&dmdqormmgde Typickly theseCitnays aﬁmptqected onto a
simul a

cispl TURER i B 45508~ s B0 G ey S S rtu
threatPt’dWatcB&lﬁl@Bﬂﬁ@&ﬁmarﬁlfm fixed targets w th ani mat ed

0005}, 38 ghE BRE S PBF CsrrtsiR i hiap ek anP e Sl redgiipant
fires apa dtsglay sereati upgn tviich ah smapeds frojesetUA Positlor @kdetan then identifies
ch thegﬁqaptl cipant fires. [0005] In

tho 13 I5@lEn BBl Aot o b JEpaPen 1o il s o apluac the

respor&eSﬂ&e%ﬂx@iclpampartl cipant 5 fires at a display screen
which an inmage is projected, A position detector

[°°°6f heﬁn ATy atigmtite Brovidp an eygnymorp &agstmwﬁtWP Itaey Rartigipant, U.S.

PatentCNB'pf@ 69523 Brchrpbrate® Gadal ARtddOprdjeb b Qﬁ‘%ht Qﬁ'x?‘ca tdr et QHRAJABT £hd
response of the participant. [n an attenpt

targettﬁ??ﬂtéﬁv'iodéetﬁﬁ“@v@? %rF@Slfl%l |§1ﬂﬂéﬂb| Hﬂllt‘ﬁt Kingderg Paent No,
1,246,071 tdableB Frbzind s Pro t]CCP Jﬁﬁke NOan 4htared 18 0 Sﬂ?Wl@é & Sisdal

‘cal cul at ed roj ec I Tght time, target distance
represgrﬁglonﬂij l%ed}*'get vel oci ty to deternmine the hit posi tion.

[0007)5 Mla@e} Yhan ﬁ-fﬂﬂlﬂﬁ%%éﬁﬁs@ﬁg@ﬂ@ shat Gaid o 2%61?&%@33257# :1%?&{@3

ree2| {;% a proj ected | mage at an anti CiI pat ed
engage & pslaredecombet o5 gimpilar pxensriencentthrobgncanfbat grandsisch 40067 jag

or paifftbd1E" i Rah bduibs! Ldag lptagﬁm%ﬁﬂ MEHmbR withC{ 51%53.?% fu%t-ﬂréducmg
experiences, “sone partici'pants engage in simnu

weapopdirB Aeriel of syeniries. §u¢e¢qnéntg@nesthhvwhnghetbﬁf¢bmeng‘mmeﬁammg

and e%?r%ioﬁ‘s %cﬁﬁs%rthé Aenarted nel} V\/lctQ(?] bgaﬂg!e a{‘tig.{pé[gg Qa%ﬁ% tightly

IClpant 1S ar
controflgd. eM@rE@d@I‘C pwgb&h/gamsrtypma]la requircahyltigé parteipants asl a Blatively

Iargea?é%gf&z;%/é-ﬁ&%%% have linited effectiveness in training

I'On, because the scenarios experienced by
[0008]t he Aplaprior eit pxmipss o aimmddte beagang Fifel bave dl@dﬂib/ﬁrﬂigce énd drawbacks.

Many Il\g/glﬂ% o%r%‘ﬁrg% orrbat s«%aairt?éils \g{ﬂ%( @léelcélécle sg}{ S(guth d gfeapon to be

tethereﬂaalytall conm@ltcabla to Q&#ﬁd@@&ﬁirdeﬁkddtmmgﬂmgﬂﬂ& to&IeteﬁﬁﬁE $ité &nd other
at.e 0 ire ha i sadvant a
related ROIRIRY MR U, S IS i Bt aviShs i e isioaty g for
omtdrimgﬂ{me@ﬁqtgfsﬁmfnhbe simul ated weapon to be tethered
control .cable.to a conﬁjgle in order to transmt

10009; ? RIBRES it SR 801 {pind 18 PEeRfE 1 8 PR ator assembly

that proVifl€drth@ bise0d¥ anVRaMehddl Smuleded SfeaSdnMhiair&Vides @PerdBbnal feedback
provide an efficient means for nonitoring the

forthed8¢fyr acy of shots fired. 25 [0009] What is desired,
then, and not found in the prior art, is a weapons

Si rrul at or assenbl
l%sclosure of the Inveniion

[0010]  The present invention provides a weapon simulator having a wireless module or

data communication link embedded in the weapon simulator to transmit operational
information of the weapon simulator to a central processing unit that also contains a wireless
transceiver. The wireless module includes a wireless transceiver that provides a signal using

frequency hopping spread specirum technology. One or more sensors may also be attached
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that provides the use of an untethered simulated 48 October 2006

weapon that provides operational feedback for the

wo2e4/018356cl osure of the Invention 30 [0010] Thers2003/023315

present invention provides a weapon sinulator having a
or embgdded essthlmhhd sHegpoo rsimuwlatom withrthasenecas b@ng bannecteshiodbicl witeless
si mul at or, .t ra
moduilen f }é?gr;g?l?a Weapow, ma onrllc(ﬂ%(l&e 4 :]% ? ﬁ&chg@%o the wireless
modujer ocessi ng unlt that al so contains a wireless
transceiver. The wirel ess nodule includes a wreless
transcei ver that provides a signal using frequency
hoppi ng spread B Blesdifption ol i Iwingsne or nore
Jbe at tober 2006
0011} 50 HisTe St Bedi U8B0 355 FBi N diroueoRPt AT the
preseﬁ/kﬁﬁlﬁ@fbr@l mul ator, with the sensors being connected to
e 'reless ddi ti qnal |
outz] S S 553 M AL ARl 15, 2200 T o o

the rggaﬂuhﬁanu&Brl ef Description of t he Draw ngs [0011]

gure 1 is ck di i rst. enbodi nen
0013} g Higupdds el S o g oy @'@Eﬂi SRt PP ﬂmUE%%fifhe
preseﬁlug,léﬁﬁonz is a block di agram of a second enbodi nent of
weapon si mul ator of the present invention; 10
[00141 oo@qurqrrlgwélogk .d@glaanﬁoacf@u&b éa#baﬁlﬁﬂéFt of th,ppgpon simulator of
the prEfePadidx®BBY; of the weapon sinulator of the present
I nvention; [00144 Figure 4 is a bl ock diagram of
[0015} ourﬁlw‘éﬁrmbh@lh iagspun 0f @ FifiB £bRdigIeRt Afdkeoeagen Sfﬂw@mr of the
ention; [0015] Figure 5 is a block diagram
enbodi ment _of the weapon sinul ator of the
[0016) 5 pﬁim@:@t isj an flevi toharh illushafingoerestioriod dikee Weapos simylptgyyof the
preselﬁplwc add lustrating operation of the weapon simulator
present invention. Description of the Best
(I;/bde 20 [0017] Looking to Figures 1 through 5, block
i agranms of the of the resent
i nvention of a vviesg'sﬁg n SPAR AR at or assgn‘oly 10
[0017hr e Lidoking to Eigeres 1 fieigh 6 ctleskr digkransndfalti vasines epfbodineents of the

prese%%‘%gﬁorg? ?vé%‘p%{; Iiugtyngasgrgulat%ls ES%QRW 16%& 1“34&4@:%5 The preferred

embodiment of the weapon training simulator assembly 10 includes a weapon simulator 12

pI‘GSEIR fll%% #

that has a wireless connection with central processing unit 14, with the central processing unit
14 acting as the central simulation computer. The weapon simulator 12 transmits informatijon
concerning operation of the weapon simulator 12 to the central processing unit 14. More
specifically, a wireless module 16 is either embedded within or attached to the weapon
simulator 12 to transmit the information to the wireless transceiver of the central processing
unit 14. The wireless module 16 may be connected to multiple other devices, such as
monitoring sensors 18 or a laser module 20, for menitored operation of the weapon simulator
12. The wircless module 16 includes the electronic equipment necessary to provide radio
frequency (“RF”) transmission, not including an antenna. In particular, the wireless module
16 includes an embedded microcontroller for controlling RF transmission and can be used for

weapon control such as a weapon jam and monitoring.
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that has a wireless connection with central processig@ctober 2006

unit 14, with the central processing unit 14 acting

wegotdnasisent ral simul ation computer. The weapopcT/Us2003/023315
simulator 12 transmts information 25 concernin
{0018 per Withorespett ichdhaneveirstess spaduleald@r it1shopld bhaotednihety wireless

ctnfSBFEAR A i pan o AL R o A S gy o
transmigiigodata withmut atvived dn¢ation tceavsodivert (HERF trinsmisstonerand (2) “line
of Sl%zlp’et%‘m&lﬁ%g@ﬁsé SJGB%Q l%lggéYl d)? llnlilgra%gﬂlts{)e sC g[{}]l% (é‘;.c a%%f@? of using
RF tramhnssmhmsondmﬂy tlt&efautﬂm&;thcsen@ivea@es rmtmatfe)tmbegn therioe ef sight”
of th%g%ghl‘?ei‘ %I%%Tg?lgp’l?sgbm 't% t (?(f': ace Fsgéj\ée% [‘jﬁﬁtﬁ{é ﬂ%&%ﬁ‘lvénti]e%ce of
having racirulg edreldde systeac tvith rmmmqm mﬁﬂm Heeeialdy, hotvevepS amil;ﬁlﬁ:nt

i e et s s R

suchasnacﬂifdaiﬁsSu@mlaﬁﬂbedded m crocontroller for controlling
on conty ol

RF tran si on n be used for
[00193 ;¢ a%r %@&pw rﬁﬁﬁamwawr:%tm e ofterhvely. (St BEREnS
traini¥¥) tﬁé)%a@s:b&{éﬁ@e RAeTth US280 EA\O 3R%beds) ABImalY dndugte®@Ghto the

to the vvlreless nodul e |1 it shoul d be not ed t hat
smallggt dgyige used (i  yraPeRS rafing $imulaton agamblyridr Srshy ‘('/”é‘-‘é‘?sé device

was R0 JodstbRS @il BN& B |a§1%ﬂrs|ta§iﬂirh %t haeRsd tWRsd¥RAShATbecame available
transm tting data without a wired connection to a

to the PersprAb rcompatyr RPCE} and prnsumengarkgtiy loyever; the degjgn of such

w1rel§s’s dBices e @RSHTeR MO eeraBEGHm AScafiohd CorhmBHbn MovrAURA00MHz
transm ssions. The advantage of using 5 RF

frequency gadihs 2i46WE freguengy i Ye lidgeseriieto ussemt Homevereuen with the new
equlpgﬁﬁ% tH%%Valﬁ@IéQNﬁe‘Pespﬁaﬂs@el\t/éf@wclje shf nf srrétl QH%u h 16 usE Iﬂ?weapons

smtter for a transmssion to ta
trainigg deydces hishus bandgbres. coribedigits wdrelsss plivas a,mg ogher ]wmelyss devices

gameﬁ"g V\@JIS&? tﬁé’ I‘T'Jeﬁ %r"?ft &Jﬂfi%@p %\% g]l'ﬁgfgé & useﬂhzﬁﬁ%&&@g ted to

transm ssions has
concdptrata 08 makma ttt@ traasedivaistsme Bgyalovepowtr, fiid dhieangr inprise.a snal |

R

IEEE| amzma ;ﬁmn&rcldss attwiorlg ,antl hemork lgeﬂees svigiess sandamiscaled Béietooth

t, .and small en t fit |ntothe
that ?ﬁﬁl Fg\l\ﬁ ca%v‘flc ég sed M aspagég%lxs %1%2?0%‘59 n§ & FRTEISP and
telecongfmiidtiynsli@dustu specHicavionahs slssceibes oo mcﬂﬂle phmtes,pmﬂmutul'se and

until. priar, to stanad f owir sstra
persofi] ieigBcastians I, S GoyCinGianhiel 55 3 qchPRSY B or
inforrBftibnGaTRaY REs Whigheing andHoudinesy phohébemd esmhperoisisgla Isho]:tSrange
wi rel ess devi ces began when the Federal Communi cations
wirelgss RORE%Bn al | owed the 900MHz frequency and the

[0021%- 4GEiZhdul® AHBABCYe héted Ehat BIRASAT a® e tifcodfedted lﬂt&)mvlﬁésent
even with the new equi pnent, the avail able

invengipm hsearsy é? $mploye fEaapencyheppiggapread SBeYHY S‘Fﬁ:‘@e) i, signel
transtAREBL NFHSS is a modulation technique that repeatedly changes the frequency of a

transmission to prevent unauthorized interception of the transmission. The data signal is

modulated with a narrowband carrier signal that “hops” in a random but predictable sequence
from frequency to frequency as a function of time over a wide band of frequencies. This

technique reduces interference because a signal from a narrowband system will only affect
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training devices such as handguns. As the digital 48 Qctober 2006

W rel ess phones and other wrel ess devices gained

wpaepulbmasisty, the need for a standard began to pEBR{SR03/023315

because manufacturers wanted to 20 concentrate on
the speged Aepoire signahil dethvase fragmitting et the semp Seeyenciastdhe same time.

FHSS Q&?sgf?l"es fegﬁ IR)&&B? grfd Ha 91%{&5 r«}aﬁ‘?el bl tlﬂlul (t)tﬁ%< t}agén%ssmnn%ﬂ}%ques

ess s ave recede
[0022EEEV8ﬂchq v digitalniviredése s@nrtaedsv\maﬂnsfacaurdrsafonthc digijadrtmns@ivers
begaWrﬁa?{IingStﬁesg ttﬂﬂé%%grg %R]le}b d IE' & E ?\iict,cg Eﬁgt we{i ﬁhe %lugtooth

I ntroduced 1 n resem
tandauedhrped thegmagst chromist de deimg rthe amaldmis andh waﬂt goyt since Bluetooth has

BN 4S8 S5 T B0 g

modigla rthat #satloyt 0.50 incha;nl’iye@t?S fmohesa M@ameg&sBmﬁB&fdewlceﬁ)rovides a

s b PhE Rt n SFRRRm IS G R i UL SRR G
powerd‘mméﬁteldmpera{x&DZH It should further be noted that
e present

I th b ted into
10027}, SV LT 46 SER BYes gl SR oav hripiand abl

to in6IREE h Fdfdleks MiddTe )16|ta s6live iR proBéing IRASMIISHoR - T dla‘?r the
ue that repeatedly changes

t
WlfelF%Séa?@t‘P iﬂ 181?“5&‘ ieq i hesrape BiBufsiaE & 5 ﬂiﬁﬁﬁ{f@!ﬁ@ﬁipiz gy easily

be tralRin@feded tHen@d] pddssingaRRUSS hSRled. TMRIs $RtcRosS MBARL 16 % ideal
noduyl ated with a narrowband carrier signal that "hops'

for mjoyming, 2% AP HER U diip teapng g gaTewlator pxsembly dudn @9dmon

the efnBedde® BB traifer Bf ThiNGdIQR nfdfiull 1EBarPME bePusii £8nEARCKRS the
frequen0|es This technique reduces interference

variogs sensers 18 of it reamorimplaiondevisiobhas dessrilead herdin, asvel as the

aif
conr R RueEl € VRl R, L AR USROGty o

[0024y e {\rla\ﬁ@ﬁﬁtttltanﬁ@gw@n chirhis insduded foreagluwirelgssanoduliee] Gthates used to
transﬁllitrfﬁ“ "I ceﬁéﬁﬁo gbgf}!%séﬁ?\éfsg fEQ Cér Fecﬁﬁq%&g?%ﬁldthe central

rella anO ransm ssi on _
procesging mit W E-Il'd thiaevireboas iodile 46. thr ghssg v ttmnghaitsdmnd receives in a

o SBRASLA b ) Ll 9T Sy o

somed'amafnxmsoﬁ Yaatdwiddi inOdiﬁ“dehtf@uﬁhasat dotalidifiors teadedgrgh thakket keice

a2 BELE b BB TSP RS s

ConnEdrtmns nahl| st poisirisipoint t@r daitipoirs, altﬁcuighythéo fiaginnegl range is
toth nmodul e, t hat i,s._about 50 i,n
approRipaE S g B b Ry, SBia o O SORRESH b e Pt 4P Ricately

723 kibbity lf]enlsemng.nad ﬁ'bqu_eﬁcfyencliﬁ scﬁéhéé Rafwst d&@lcbﬁﬁﬁzoﬁﬁﬁméca{ebeveg in
and therefore requifres |ess power for desjre
arcas i 1) el qﬂaﬁgz@} RSP Gl TbeaRil ceiesaosy; Mopover,
the widelesd ﬁ&@ulénpd ptidk6 fort Bidlt-Br @S8tiod MEERIfRRIdnSofaRhnitit® and
¢lude a wirel ess nodule 16 to sol ve the probl ens

rece“fegé‘#?‘i“ﬁ“@’& above. In particular, the
[0025]  As discussed above, one or more sensors 18 will be attached to the weapon

simulator 12. For example, a pistol-shaped weapon simulator 12 may include a magazine
sensor, hammer sensor, bolt sensor, safety sensor, or a trigger sensor, Such sensors 18 can
take the form of an electrical switch or a mechanical switch, among other embodiments.

Each of these sensors 18 will be linked to a detection unit, which may take the form of

i
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wireless nodule 16 is installed with the weapon 18 October 2006

simulator 12 so that information may easily be

wonrenmisisted to the central processing unit ldp@fus2003/623315
needed. This wireless nodule 16 is ideal for nounting

interfage elpgjrogiog i 10emergivaing theastole Hf eaeh sensdrniSngs shovn i Bigure 1), a
d t
i SRATR eyl 9 0 S 3 2 g

embeddesticantsollertiarthe mmiesshmpchée 1G gotinecisd e pacbrssnstB 19f(ast shewn in
Figurta% r4ea§lﬁrg§ St ﬁ@"%ﬁ%&lﬁﬁ 91)5{1&'% ﬁffox‘ﬂlscmgr? ﬁ%)rv cﬁg q)fh‘%gﬁlsghs%afﬁ will

tF al Ion co
therefqmr Biﬂ@r heefmhmmsteﬂ He tb& m’slemmo@lw d§ubyr ﬁad deEe@@t&A]mxA(n e., the

Intertlage ol c?r%{illgg {l%r{ﬁc ot ogﬁ:'cmep 1’5 Sorr Igﬂecé ut?:grg og{g‘tglfe e‘V{")nce recelved

by the MItalesfahodme 14, mhet dﬁ@labme& exstly basasmitied tb tharsniail pRtessiBg unit
14 in both the central 20 processing unit 14 and the

" wireless nodule 16. The transceiver transmts and
[0026]ece1nvm énboalipen@ \oif dus inyeriiot,stae laod mathile Q0| @t edsociated laser

e S B e vy bR oG B e
of firk@WitheisB@)latol 12. AdistidvieR it shéuldBd utedBatl ek Bén@@rs ‘rtﬂg}ﬁ ®e used in

pce T e B . Bl i S o e e
simule@Rn&Cct i ons can be point- to poi nt or nultipoint,

al t hough t he maxi mum ran i s_25 approxi mat elﬁ/'t_en ]
[0027}p ¢ oFhs method fos mppteringfhe a‘@&ﬁf Be sialaied weagpom 2 5 ilugtiated in

Figurels. AR nodelf @kd/begiidIvithl thO BpekRioR OF 2 9SLANRA unfd ARBHANSEYve,
p. schene al |l ows devices to comuni cate even in

ho
the dﬁ‘F@L% upitigan dakgrtbe forereef] the intesfane pleptsanics 19 weptioning they state of
each %n@ﬁ'tlﬁ UABARRh irfF zgﬁpe% ftﬁélﬁﬁ?&ontMﬂEﬁB"@%ﬁnectJdﬁ@ ﬁ%mh 56156588 (as

'e 16 providés for built-in encryption a
showv & Flgmreaz Mﬁrﬁ)o@‘ the erladiled contrelled in thewaelpssanoduieckbrrgmnasted to

o S e PRS0S5BS ASEREIR M

unit igitiakyinenitas thcesta;ﬁl of@hdpf@dsqwé&rm illustrated at step 109. reytep 102, the

detechiQf lerfjc?et&mF%? %%tﬂgr there %@ a'fi r{ﬂ? V&L At DR BTQ%JLS% 18. Ifthere
sensor, safefy s &F b

ensor, géer sens
was e fisog sveb8 at atap lﬂakthem hie demtrah mﬁceamghmtﬂﬂ umat dsmmmmdw 1f a

comnfifnd el BN BE YneRitnbityc TR0 Ao TRO Tt iR Rapg WA IDh,

then thei dommand dé pryssédi ke slidwer fnostep D06, abd 11&: fatdotibe uni2 @6 again
MO 2004/ 015356 P UsS2003/ 023315 t | t

monitpey GO sene A StHral Wy T 80 S vas sHaern e aeSiBh 4R siipty

bengbmragalil)o manitoFitiey eRosisacH defdor 1Danypovidat iadep d0®ach

10026 1 TGerting Bk (6 SRR ¢ g et il Bs it Sepdhe detection unit

verifi6OMAGRE eshditneGliablens te fitthe Cont ahswmmm Infeghniamg 4vhether
and 5). The_ specjfic o&gratl onal |nf tion provided

the s‘B’&‘IaEﬁ'géYFaE@h%’ls syigpbl for the firigg peant adug; F Selars s may be used
to deﬂeﬁﬁﬁ@igfb kiafd of Qletsﬂﬁllél&d RLBBR 16080 eRar e, RYsehdde 181 Rh R détbiiine

uni t
if a builet or cartridge is prOperly loaded into the simulated weapon 16, or whether the bolt of

the simulated weapon 16 is in the proper position. If the simulated weapon 16 is suitable for

firing, the laser module 20 is activated and a laser discharged according to step 110.
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interface el ectronics 19, the mcrocontroller 15, 0f8 October 2006

t he enbedded controller). Once received by the
wenomessse modul e 16, the signal may easily be pcr/us2e03/023315
transmtted to the central processing unit 14. [0026]
Otherpiiseo e datgstion waihtwegpon relrpsnipesien 400, ant sontiyes tonporitas cach
sensof$g.and associated |aser 10 interface el ectronics 21
are included to determne the position of the
[0029¢i muk shayitd heneted thabvarionpdevides fierdsed)inod wetpens fraining tsomulator
t h
sssorbfy JC OV b SO o B8R AviBls B R GRS dpices
to enlmscfatrfgymg of epdenth §uclﬁ®mcsmrn bpidale cpmsited pna edriat dreparallel
I 71 Th h
data \Lfrédetfbngecﬁ%h n%xd%h g tdﬁ\glceos fc%) ﬁe man%ucrr %}a&g\l\tlieeg{) olrE]vefElaH%, as the
numbgt cbfubt?maile@teasa thd mobilityuf ¢heGtudditeam hgﬂﬁmﬁtljusaetrib’eg.l Tiksis in
Lth t aration uni_t st.a ‘
tom O OGRS e B it o R BB e
[0030i] nt eRxfaa:rpe:s ef eatouo weqon dithuaners I Dthatigenéfiteront the éncofpora@cHf 2

ho i,n Figure 1), the mcrocontroller
erel??)m@g?}ﬁégt‘%ﬁ‘d?gh ety\@wg%nsor 18 (as shown in Figures 2
[ooslqmd 13) A wdapbsimanibe ddeathee ahalghe vith Rafidie didghestie SeS‘xsors can
lLe 16 gonnect ed tgweach sensor 18 (as_shown

be comp }égegro ﬁ}ge@)ﬂl WHES ata copmuRIcations and conto usnf%wneless
link sdel ech ivireledd modilke iGN Tﬁxﬁkdu%legmwbstpaﬁ %mﬁth&oﬁlﬁt:aﬁl glf/e gRGRer

sensor (18, .as illustrated as ste At ste
maximyrg fregdqrs of movennt Andywilbgtig Tilééa‘w% e‘PH‘é Ang 1(‘?%1? @s g@&sfeaé weapon

whllefph'cf\hdiﬁlg ¥ altrubthOMUPhE bXxR0R4te SEASALapbB. | there was
iring event at step 102, then the central

[0032ﬂ)r o@éséu ey pAntrol devies Stmulpterciich #hc SN gIn af Gheraife] SpraX can be
compﬁ:?e'}t ik of @ﬁteﬁ‘faf Q8 for %ﬂ%oﬁmﬁﬁm@ﬁoxﬁ%ﬂ”kohﬁol%ﬁ@ tHO drireless

conmand was sent, hen the command processed
modubs 1@ e enwiteless: bigk. 1 7Bis @l}wsmae T |ff9ﬁdq;m|0f ngygeent while
i %i' kiR § RetERTQ 2@ $nefloRe® N@mptied
pmm?g IBR a\l/\ngls)fméené ec{ﬁ enetﬁg cg’ei’iectlocr;l ungl(')ﬂtnilgarj ({r A mplé
chembel@'pmy once agai n to nonitor the state of each sensor

[00331 tep)1 é‘ﬂa‘ﬁ%r%?&iev e sﬁﬁlﬁﬁor} 919 th %%g-'%%%@% fage'r Pagltgg ﬁﬁ&tr %rried

I'r1Ing even ace
by mnﬁ&irxe pttrscumclmmntbc cvmplcfel)eﬁ;eetdf aKtetriabwu‘cmﬁbr tlatp porgunications and

contrcg élt‘ilgg eheés \E/bﬁk rals g Lge¥osc>ﬁltnu IVE] esgl% lg %Hovg[ gor'i bsc'>th maximum

freedan bf Iabir@lefnbmdtth@mbmtlrcamglcemamtg a nunber of sensor s 18

[0034?3 43:{&533)% 581‘ ?11(111% év%%r@u‘gﬁ%f% g}go}agcegeéonnée&?r Cfgﬂamatlon can be

compliehewireless usifg aawlimle‘sselﬁnkcxb atiawtar statigat foshape apRintuyn frealdmdof
he .si nul at ed on .16, or whether the bolt of

move%grét%ga P RRsLon rafﬂgmg #¥i%e proper position. If

[0035) he 551 Whdicls @ehsdRaRRA bt theistudent] fuakbea hélkter Jehsor ﬂaenmmg the
aser nmpdule 20 is activat ed and a | aser dischar

preserge (Srthe AljeAT, ¥Tiys Taqm sergors ghadyap igtecip BRTSONACPTese oGS or hit
senso?@&ﬂﬂ@ééﬁﬂ@tel’?qrﬁ&@g%é @2igl&s link to minimize on entanglement and

maximize the freedom of movement.
[0036]  6) A keypad used by the trainee to navigate through the courses offered at his/her

own pace could be wireless using a wireless link to minimize entanglement and maximize the

freedom of movement.
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100, and continues to nonitor each sensor 18. [0029]

wobtoRjepsssgl be noted that various devices are useflusidofozssis
weapons training sinulator assenbly 10, such as

[0037]i r e Snarepfthermnaint purposesrdieri o wertal @clpmﬁeld@ta cagiection iotib@tlow
com@atg]ﬁb ol %?Yﬂecﬁ%ce t05 th% %erﬁ{yi] "éllg'&?atltoﬂ 'e]giat%gr ﬂif Phe t%lvzcs Fan send

evices are ty connect Yy a seri
meagyepdadateefordbe studdnt's d1ag:mmsm:don camabel cdreseled ey padsmcasks to

f. student. Eventually, as the nunber
provfg? cglﬁgﬁte 1&5ra§t% X S

evices increase, the nobility of the student can
[0038]e s[lgnilef iexamﬂd: wf ieestsei aft thel préBbtsinvention, L mmdelssi nﬁ&lﬁe 16 is

I es e in real, life ti
operttif a8 e etk B e P60 BRARIFocy crordPe e s dae
(“Tmmlmulormaiee t ldath b(gmbr{ fgfn@m @fhethbncvnmﬁaat Io zggyixﬂ{roﬂjus
rel ess . , I ncl ude t
Reccfye Wﬂff’gﬁs Giéhes&'arﬁle%sm lﬁ%ﬁggv% e RePbetpe
RXDdpiag m& ivieaSEnSBicfocsAidlleEs, GARItIeirab-Bedd f‘e:"rs#) a%&tl@ﬁﬁ@bto-

I, for data |ca ions_and control using
send y REP s Bhnqefeie S3TDQS RN ARGP A LIz S NE 2pimndy i mple seril
cabloMehRERSMt WEARR) ShiMibh3hdEorfedt ﬁﬁl‘i‘wﬁb Y& adthie l%§@§er1al connection
maxi mum freedom of novenment and will give the sa

with thecspkregrhaud s mugicherdope fasthe %&mwod% 1Rripreto ﬁP&?’ﬂbb’ rigpth

the Wﬁgoﬂ‘i‘ﬁﬁdrb’&hﬁ‘élléﬁ"ﬂoﬂdtalﬂ@ t8X AGkles! Ab&uIOh6 S b@@:ﬂﬁﬂféd inside a
2) A crowd control device sinmulator such as a

SlmuL#qyﬁe‘gethsha@n@ heéenna apkbalferyan be  conpletely free of
[0039Xt etm{otwr re%]nﬁzerof% eCTHY Bké%éﬁt ;%ﬁﬁ@ﬂdd i i%_l%ule 16
e ul e éss

usi ng he wir ess Wwre
operaigs| aindhef Wﬂrehﬁxtmwmcraéem dmk(ﬁlldna)mwemntmﬂ¢rl 85 for the weapon

ARt T
B 00T TR0 80 N\ LFETE N EC0: (g
purpgse hrgBj/oBputHahdt pheb@lens@empus agd hsﬁraltiws)ugmtsho afaser module 20.

Any Ehlﬁ?a?& fRelide ﬁﬁg née@? gtrmosir?1 ﬁt (filblﬁd e%ael ¥ Sah cP YA typical Pistol

personnel can Fee or " extarfia
simulator emllfmcludiaa anagazmmmnsmx hmsexaMsor,cbmit semsory safety sansor and

W reless |i ch as etQot h.devige. This w
wrigedt oftgRe R D, NSk Ao thitS R il B B valiOu i will be
connevbslt to oaabf e eight GRIOS and theAasef &Q&ﬂblrétblt willpe<biireotdd to another
r [ devi.ce h as gyy,o accel ter. . .
arid, Ra B et b ReBp By 4 comestor o
the T\fND &1)Hd BSC']E‘ES rd msatﬂepmgomu&ﬁm allotr faxki@g R e mﬂgﬁoprocessor.
r.eedom o e an m i nt rusi e .
The dofiEcarrnge gl PRES Tlsanows]e [Parit coneiiido e derd S5t feel
anten§is, UEl€ B batteF¥imbuRed Msikoths h&idghis 65OkandQines g Wddgort fiulator 12.
[004(ﬁr esence of the firearm various room sensors that can

et BT EPHERIEITOR PRPRSEIYE Svalpation pnitsef BepsEnt EyFrtigR were

tested; GRB| 1BER)yYwid fn@isﬁﬁ:ﬁ 4! Bk ReithAn %Jeﬁﬂa@l%shnlufsntl)’f he vxf@aﬁinmt?aﬂung
on ent angl enent and maxi mze t freedom of novenent

simulator assembly 10. The serial interface was enabled on the evaluation units which
allowed us to test the cable replacement concept. A simulated or replicated weapon was
connected to the evaluation unit and linked wirelessly to the weapon simulator 12. All
features of the weapon simulator 12 were tested and passed, including sensor diagnostics and
commands. As a result, a fully functional chemical spray prototype was developed and

operated with the wireless module and the weapon controller card. Also, there was a




[0036] 6) A keypad used by the trainee to navigate 18(Mﬁober2006
t hrough the courses offered at his/her own pace coul
woeomrnsdsess using a wireless link to mnim zePCT;U32003;023315
ent angl ement and maxi m ze the freedom of povenent. 7
succeml@ﬁ%dﬁ@ porsiogever the veapey @Gells crd TruspnpaaAg TG into the
wuﬂ&ggﬁﬁﬁ cOne of the main purposes for a serial or
data connection is to allow caonplete contro
10041c}f tThaISd@lthough herethiaes besntdeadribed putielprombedimautseqf thes present
mvenﬂ;x? oPENdC B R aﬁﬁ?ﬁELﬁ@‘aﬁﬂTﬁdC ATION EIWEMIBE@DED
ghosti cs an "be comman to performtasks
IN SML&T@WBAE@N}S‘@(EMS} tileis aott m’mndeﬁ theg spaoelientes hgreenstrued
t u
os L PR Hisctcve ST s e G BLBRES bt HRAER o claime
replacenent. In partlcular by connecting the transmt
data ("TXD') and receive data C RXD') pins of the
Uni versal Asynchronous Receiver/Transmtter ("UART")
of the wireless nodule 16 with the respective TXD and
RXD pins of the weapon's mcrocontroller 15, wth
Clear-to-Send ("CTS') and Request-to 10 Send C RTS")
connected, a 3.3 VDC supply, and 2.4GHz, 50 Ohm
antenna, a sinple serial cable replacenent is nmade.
Fl ashing the correct firmvare to activate the seria
connection wth the correct baud rate nust be done to
the wireless nodule 16 prior to assenbly. Both the
weapon's mcrocontroller board and the w rel ess nodul e
16 can be nmounted inside a sinulator device wth a
smal | antenna and battery. 15 10039] |In anot her
exanpl e of the use of the present invention, a
wirel ess nodule 16 operates as the wreless
communi cation |ink and a m crocontroller 15 for the
weapon sinulator 12 (see Figures 2 and 3). The
Wrel ess nodul e 16 has eight GPIO s (general purpose
i nput/out puts) that can be sensor inputs and | aser
driver outputs to a |aser nodule 20. Any sinul ator
devi ce that needs at nost eight GPIO s can use this
met hod. A typical pistol 20 sinulator will include a
magazi ne sensor, hammer sensor, bolt sensor, safety
sensor and trigger sensor, as well as a | aser. driver
out put. The out put of the various sensors will be
connected to one of the eight GPIO s and the | aser
driver circuit will be connected to another GPIO A
3.3 VDC supply and antenna will be added to conplete
the circuit. A connector to the TXD, RXD, CTS, and
RTS |ines can be added to allow flashing to the
m croprocessor. 25 The entire package will be the
wi rel ess nodule 16 with a connector, |aser driver
circuit, small




antenna, and a battery nounted inside the handgrip 14 October 2006

a handgun of the weapon simul ator 12 [ 00401 For

experimentation’ pur poses, two ev pwwlts of the
B 0 OLESAEN G i TREhES b wekeh lt '@@ﬂé@lﬂ‘@hd

measured to be within acceptable limts of the weapons
training sinmulator delem®Hly 10. The serial interface
was enabl ed on the eval uation units which 30, al |l owed ¢
1. A wed éntsﬁnﬁlﬁ&k aésBebReaiving € plimpesreenmeciimc®pt cenals progessng i
replicated weapon was connected tobt heh;hval uation o
s ehemsdisutaortdssemtdp sbn el proceysingun
providing ﬁe%ﬁotuoﬁg%t%{rlgeég%g?é@%he weapon sinmulator 12 were tested

having a first and ﬁ-s & %ﬁg&fq Sdidt e nss?jﬂﬁlﬁfor dbREHOSEInGSisgd

esu l'y functional chem cal
ray. pr oped and operated with the
’@Idég'g éﬁﬁ]@u ‘??e%%\}/\l}eapon controller card. Also,
there was a 8 18 Cct, be.r 0 40123560 generate a
at leaRCTIMESSISEY @ﬁ@@%"c’sﬁ%‘ e T} chfﬁm\%t%}qﬁ Bgrgl&ggoo%er
t he weapon controller card communication firmvare into

corresponding bensomdigmlliemd nodul e. [0041] Thus, although there have
been described particul ar enbodi nents of the &r sent odule
o wirdl & @tiduts houbedawitiswsaid dinyseled gl AEREREDeRsALd Wireless m
COVMUNI CATI ON LI NK EMBEDDED 5 I N SI MULATED WEAPON

hamgasec&X%%SIﬁéduje&rdh@deﬁeﬁtended that such references be
onstrued as limtations upon the scope of this

&uﬁ&[d;gklm dulehand ol | owi ng cl ai .
Whereé%%%c‘%%g%%%%ea&%&ﬁu Ca T iu0 11, 0 1103

R cies lﬂﬁnﬁina 1 senso
wher%nmxgp%ﬁo%q Wﬁfeﬁo{rgnggésnéﬁb?ﬁ Aatcgv'ﬂ fess n{oHEN i msid sknsor

having a wirel ess
connection to ,a central ,pr wi di ng
s o e o= SRR M
assenbly, the central e n | el
2 e v i s s

conprising: an untethered si rrul ated small arnms weapon;
transceiver rédeiveg @sinneinds Semsairl fistrwirders teNESIVE si nul at ed smal |

arns weapon to generate a correspondl ng, sensor

3 The @SR simaNiforsasvdnitdy @s slesmibed dn letrimell vt paid gpgpnd wireless
' sinmul ated small arnms weapon, said wreless nodul e

transceiver 19 Q\ﬁgﬂgerﬁg s ﬁ;]SLEQ sﬁ&\éz[dejpeaﬁuﬁﬂdnﬂcavbf anscei ver; wherein

sen connected to said wirel ess m)dul e; and
4 The weapon simulator assembly as described in claim 1 wherein said simulated weapon

comprises
a trigger; and

a trigger sensor connected to said trigger and to said wireless module in said simulated

small arms weapon;

wherein operation of said trigger activates said trigger sensor to generate said sensor

signal.

i Page Ib



wherein said second wireless transceiver of said
wi rel ess nodul e transmts said sens@P%ﬁ%ﬁ al to the
first wireless :tll[“anglcgi ver usi 1q,a radio’rrequency
e DS ED e w8 gh Bn e JoiE d@b‘r&' si nul ator assenbly
as described in claiml_wherein said sec ' th
5. The widpansieilyer assenlslywe dessghehifciaiy %ﬁ?¥%£¥%§%&ﬁ%§|&)§§s °
transceiver. 3. The weapon sinulator assenbly as
state of said siflEiRaEd 881 ithsGheapan. 1 wherein sai d second wirel ess
transceiver is a frequency hopping slpr ead spe%tairél%rg sensor
transcej afemblE aveREaTbedi inutlainor! &ythenisiop
6. The w(%g%hr %ﬁ%%{%f} clegli %1 wherein said sinul at edm\/\gappn el
_ conpri ses . ol @REnRs Lohgg g sed sarsor vitheseideyirelsss
interface dec%"%\‘?lngs=tsf”i ool Sfotréllﬁ%g?g Said wirel ess modul e in said
_.simulated . s | a apon; wherein operation of
modllleWltm%ﬁésﬁﬁﬁﬁ%mnat?wwg%p@ai d trigger sensor to generate
sai d sensor signal. Page : e rhdidBtqRacy of
7. The w2OP8 smwmmsmmgqqy Ptfi?%‘;%f?l ‘91 ?}Eﬁf W@h 11 11 iiC;
N O e I O I NP I | e VO S O S .V A B
data transmitted Foin said wireless transqeivess isqubstantiglly %“o‘?%e gi‘ﬂ% ator
assenbly as described in claiml erein said %@H&gfmeans
g The WoRpéd Qisldibtasseatbiy as describeddn slof 1 TSREPPSIEE
weapon. 6. The weapon sinul ator assenbly as descri bed
rminih sifioh of id Fiafulaehymalbamy w@pgdr i nterface
for dete: e?g‘gelt%ni cs, said sensor interface el e%r'on;ﬁ iming means
connect | o6 30 $Qr devéritedsial daiwi BeWegen grain
9. The W%H?Pnstl@gﬁﬁgs%ul ated small arns weapon. 7. The weapon
si mul r ass . [ s @k@jom 1 wherein the
comprises a ]@geainbo eeﬁqﬂlgﬁcg{/&)tlo¥aﬂ§nﬂ&l§féﬁ shRd aiiis vk

0 ata transmtted fromsaid

Wi rel ess transceivers is d Brihr Mnigtisingt laser Intdrface
10.  The waipon sigaplatgr aﬁ@%éﬁ@%?ﬁ%ﬁ%@ﬁ assenbl yﬂias

described in claiml further conprisi RAbiBOviRaaR laser
electronics, Baid ldeer dnteifaes gleFtﬁ@’lfﬁog?rfnreBW%P aqga\#%élglgnul ated smal |

arnms weapon. 9. The weapon sinul ator assenbly as

module. described in claim8 wherein said ai mng nmeans
conprises a |aser nodul e connected tq sai i nul ated. . .
11 The SYBIbndsBuMeAPERemE. aF hizsokbedoin AR i %P%&és%%ﬁssmg
‘ a gescribed in claim9 further conprising | aser

s ot er Gk hRica$matiaids vasemn. | nterface .
mlcrocontrogfsre%otn%%%?%%o%%onnecti ng said wireless nodule with said
| ase

12 The Weaptgn simulator assembly as described in olaim 11 further comprising a power

supply connected to said microcontroller.

13 The weapon simulator assembly as described in claim 1 further comprising an antenna

connected to said wireless module.

14 The weapon simulator assembly as described in claim 1 wherein said at Jeast one sensor

comptises a mechanical switch.

15. A wireless weapon simulating system comprising:

- Page 11
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nmodul e. 11. The weapons simul ator ‘assenbly as 18 October 2006
described in claim 1. Ruther conprising a |PE&NP
) trol. Gann d's ar ms

- li\r,?,él.j{ @ﬂ---'l I 1lefﬂ'lle J\/\kgg g%ﬁ' h%llb@tﬂgv Sﬁb@é( y as

descrl bed in claim1l further conprising a power 1

a centsall giplwatoreaesptied to said microcontroller. 13. The
weapon sinmul ator assenbly as described in claiml

a manfpéitabRrweapomsimslabg; an antenna connected to said
wirel ess nodul e. 14. The weapon sinul ator assenbly as

a sensdEF6¢ hl'%ﬁﬂoﬂﬂ@ &k VpBiafionvoe ssidmmanpartable Weapn Smelagerh sierein
conpri ses mechani cal switch. 15. A wirel ess weapon

t llemgonprising: Page 11 AMENDED SHEET
Saldsens"rg??%a“ eﬁg)r SR B LED, 11.~ .11" IL;l,. ,.~. }(,U

a mrq}%ﬁq ny;?ea%zf 113, Boddeivdr G %ﬁ%?éles%'n%ﬂu?é ﬂn@ﬁ‘nt@@ RRties4id anan-

apon si frul at or a sensor for nonitori ng

h d | ’
portable wea}mtg ,sygq%ﬁ;tgtgl \gfgp}E%Ir mﬁ@ﬁg rl%?(rga 0s5ia"RAR Yo Srhé@ﬁ@&eﬁﬁ sensor

S ‘a'sensor signal; and a
W rel ess nodul e having a transceiver, said wireless
signal; nodul e nounted within said man- portabl e weapon
simulator, said wireless nodule |inked to,said SOf &
wherdif) saiRiC@ireless aiodulecinasmits siaith sgnsoiEigpdl; 19 ‘? ‘?ﬁe‘f“é‘ELa 1on
nmodul e transmts said sensor signal to said centr 2‘1‘
computer andtd¥bivad éoiimarie fjput eid eextral Buwiation commEn Bng p sigieguency
central sinmulation conputer using a radio-frequency
tr{msmlssmntransm ssion. 16. The weapon simulator assenbly as
. described in claim 15, wherein said sensor nonitors

the st JraRs Bl 3Rk lcRiMEEp heinmdid sersor dnitors
16.  The Woﬁégﬁlﬁmggsﬁu lS’or agseﬁb ycas described in claim15

rein sa,{)d wi rel ess %dul e is uses a frequency
theStaWSOfFﬂigB%aﬁd’ogﬁ lgé{@agoﬁleé?l t echnol ogy. 18. The weapon
simul ator assenbly as descri bed i iRodule i
17 The wéapop Asulatpr aseemblY gS AFSoribsq 1 G4m FELE i WRAES dodule is

is substantially within the 2.4 GHz band.
uses a frequency hopping spread spectrum technology.

18.  The weapon simulator assembly as described in claim 15 wherein the radio frequency of
said radib-based trafismission is substantially within the 2.4 GHz band.
19. A method for monitoring the status of a weapon simulator by a central processing unit,
said method comprising the steps of:

a) providing a detection unit to monitor the state of a sensor in a simulated man-
portable weapon;

b) generating a sensot signal within said simulated man-portable weapon using said

sensor, said signal corresponding to the state of said simulated man-portable weapon;

Page 12
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19. A nethod for nonitoring the status of a weapon 18 October 2006

sinmul ator by a central processing #@éé/wssm d net hod

o g COPPEL S NG ok BELST RPS . fo. @) L QY L0 tection unit
‘ P to%‘rﬁtgg ““lé‘ h‘@""I‘S‘ gfé “‘@f‘“’"‘ 3) '%"S‘h%b“'ﬂ#ﬂ'h a sinulated man-

portabl e weapon; b) generati.ng a sensor.sjgnal it hi

)  satogveying saifeeniea figpet oy e m%as% ﬂ’&ejéeg? &’Od\é\‘%enis%%‘ﬁ?g 2
said signal corresponding to the state of said

wireless transtaivdr affeddvethipsaid simuéatwg@%ﬁfiﬂ%‘émwm 200ENDED SHEET
18 Cctober 2006 p li;. "~ L II illlli IGII :3 a |

d) " tridsthittibl kdid sensor dignal Friom said trarsbeiver-i bl wingfass podulp using

iii:" El 1;;:121 Ir. LIp PENUS c) conveying said

aradio-baseﬁﬁ@ﬁéﬁ{isﬁblgﬁﬁhe Edu@a) Srobddsinghaier to a wirel ess nodul e

aving a wreless transceiver affixed wthin said

20.  The HcHNPLetBkPR fl QOWGARRMN sep ) dhrthdradbdirists DEoviding a
‘ sald sensor signal fromsaid transceiver in said

W r.el ess dul e usin r.adi.Q- i £5i08id @irel
R e

described in claim19, wherein step c) further
module.  conprises providing a frequency hoppi ng spread

spectrumtechnol ogy to transmt sai ensor _si gnal
21, The faethwisaidesaibed e g8im dBqrheeinafior seg %ﬁzk‘rﬂf&a cg@prisii the steps
described in claim19, wherein after step d) further
of: conprising the steps of: validating said sensor
signal with the central processing unit to confirmthe
valid®tiah 8ai@lsersdt Sgnalivit thie@entme premstiaghingt Weequbinm tha gtate of said
triggering the firing of a |laser nodule affixed to

. i i £d@n- port abl e weapon. 22. The net hod as
Slmulatedmggggﬁa%gg}el ¢laim19, further conprising the step of

. tr 4t \ ; '
s TIPS LR Bl mosgormnaaren

si nul ated man-portabl e
weapon. 23. The weapon si Ml r I d j ;
2. The naBLio Bl I B P AE SoRBRETE e 3yt rting
conpri ses a crew served apon housi nq.., 24, s
commands Sombis oAb oSS BRat B U G 8 BB

said simulated snmall arnms weapon conprises a firearm
weapon. housing. 25. A weapon sinul ator assenbly inparting

unbound notion for a user of said weapon sinulator, .
S assenbly, the weapon sinul ator "‘assenbly having. a :
23.  TheWidapbeSinulannestinbly ssodescfibadsin claim 1 wherein saidsimulated small

arms comprises a crew-served weapon housing.

24.  The weapon simulator assembly as described in claim 1 wherein said simulated small

arms weapon comprises a firearm housing.

25. A weapon simulator assembly imparting unbound motion for a user of said weapon

simulator assembly, the weapon simulator assembly having a wireless connection to a first
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. — LPCE. at sai d weapon

R S I ﬂu[@r‘bp e iﬁul'y " @@) rk @egjﬂa unt et her ed si mul at ed
handhel d weapon; a wrel, u

wireless transedivil eft & FeH oﬂPFQF?fS%&a?}B o e@‘g il EBIQ%MM TRy

Wre S nodul e
having a second wi rel ess modul e transcei ver; and at
comprises: | east one sensor connected to said wireless nodule to

generate a sensor signal corresponding to the
an unte@ReEBdinGMtedfhandhielt weapdnat ed handhel d weapon, wherein
said second wireless transceiver of said wreless

a w:rel@?s%&cﬁﬂé FARRSH ivihEAatl Senktm ingheld weapany gaid pizsiess module
W reless transceiver using a radio frequency based

. qhmgl@cel‘]'g}eaﬁ@apon simul ator assenbly as
having asem%m@‘?lg%qgé@n claim 25 further conprising a i
m crocontrol | SRbguls i tougaeede hapsoied dign
st loasfporprodo e dp SR rifs ;
corresponding to the operation of said simulated handheld weapon, wherein said sccond wireless

transceiver of said wireless module transmits said sensor signal to the first wireless franscetver

using a radio frequency based transmission.

26.  The weapon simulator assembly as described in claim 25 furthg:r comprising a

microcontroller connected to said simulated handheld weapon.
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