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C HeA £° QCHEYPABAY  DOANDPLY SHCIIOBIAACHEE AORE3ATRY, KIKTO ¥ MIKCRMUME 30iRasane f
HABIHA Mo PVHKIBIOURDANE 8 MABUNIYTHPDHHE HA CIKTPHUCCRAta QEPCOQT BYRIKA RO HAWRAZ N3
GYHRINCHEPANES W MEWHRYIHPIREG HE POESHOTO OF ASCIPSRNG Gphicde, (CRCTSMATA 18 YOPIBICHAS Ha
CTPeBH R HE CHCNTPHUSCKETE RHPCOT GYIIKG ARIOURE MARpORoHTpoep (1), oRBdpIan ¢ nyexos (3} it
snrpany {3} payhmnrrency MORYS ¥ areet Gpos aarvuang (3, 10, 13, 17, 191 26). EAcuTpyyecRurs sephrs
BA CHOTEMATE 33 FRPERIGHIC MY ICKTPRUCCKATR ebpeoft UymRs ca pasgesesn wa ovaforokona -
YUPABAISIULR, W CHARGICROEY ~ WIWELINRATEINA

2 rpevenaan, 4 Qrrypy
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EREXTPRYECKA ERPCOQT [TVHIKA
OBHACT HA TEXHUKATA

Eaexrpuaeckite ehpeodiT RYIKM HAMHPAT NPHACKEHNE B CROPTHATE opbixeiua
NPOMAMASHOCT ¥ 08 H3NOI3BAT 33 ROCHNY CMYNRIMYE HAH TPHEPORKR wint 33 3abennenne

HPR UPOESKIAHS HE SHPCOPT UTps.
[IPEAMIECTBYBAHIO CHCTOAHME HA TEXHUKATA

Egexrpurecire  eapeodt nymks [1] ohRumo  Opeicrtasigsar Konpe Ma
PCANHATE OTHECTPERHN OPEKHA, HO BMCCTO RATPOHH HICTPENRAT NONMMEPHY TONUYCTA &
THAMEYRD & MM 4Pe2 CIBCTEH BRIAYX. T ChABPKAT THI0 C TLAHKICH ¥ 1B, B 34HATR
HACT HA KOSTD € DABTOIOMEH MOXARHUIBM 33 CULOTHBAHC HA BLAAYNA M CPACTEO 33
yHpaBIgHie HA CTpesdata, BIAMMORCHCTRAIO CH CLL CRYCBKA HA CBPCOYT [IYHIKAT],
BeaaysbT, HICTPEIBALT TONWETO, C€ CUBOTHRA OT MONAHAILM, CHOTORNE CGC 0T HERABD,
8 ¥O®TO € PABONORCHD 6}"‘1‘&;’?0, 3@ KBETO € pa:mm}‘ﬂmcaa HPYXHKER], & 00O m-mmm'bpa e
PAITURGKEH  DOIVKTOP, YHETO NOCISIHO KOJCHQ, MIBECTHO Karo Certopro 3ulmO
KORSAQ, KOWFAKIYEa Che 3n0ma pefikg, oOpMEHE H BLEIHATE [ONRPRAOCY HA
Syranoro. CexToproTo 360HC KONQNIO CRYAH 33 HITCIASHC Ha O¥TANOTO Hanas 1 sa
Hatsrane ma npyxumata. Cexropworo mlre xomeno ¢ cnalgene ¢ repbuua,
KOWTACTYBANIE NYB3CANO ¢ pOIeSRHUTECH 00T, 330HHTC KOACHA ¥3 PeayxIopd oo
3RAOKBAT OT LREKTPOMOTOR, saxpausa 01T Garepws. CexToproTd 3H0HD KoHene vMa
CIPARIMEO B3dater Jaudr, upes KOHTO H3TErRY HE3AN CRBPRRANIA JLUACTHHE, KOSTO €
CRBPIENG ¢ HOWRS, PANONGKEH B HPCABATA HCHTPANHA YaeT Ha muauuanpa. Hodpnet ®
CHOLPIRAMATE TAHKE €6 MITEINNT HAUPST NOCPEACTSONM STOpa LGRYXHHEY, XOLT¢ €
CRBPNANA C CHHAMA CH KD WhM CHADIBANATR [UIAHKL, & C SPYIHY O Kpafl - KM
BOpHyca Ha MEXZHRHIBMI 32 COIHCTABRHC Ha RBBIAYKA. N@ii?f}'&}(}hnﬂ’i‘ KOHEKTOR Ha
(aTepsaTs © CRRDAN SHPCKTHO KbM MEHYCOBMS KOHCKIOP HE LACKIPOMOTOpRR, 2
JUBOCOBRAT KOHEKIOD Ha 63‘1’8‘{)1«!}%"{8 € CRBPIAN § MEXAHHYHA CUHCKIPHYCCKa KOHTAKRTHA
TPYI4, UPCCTARIABAME CIOKTPHUYECKH RPEKLORRY OT ARe YAcTH. EaekTpHueckara
BOHTIRTHA IPYHA ¢ PANOSUKeHA Hak COYChKA 8 KYTHSTA HA MCXaHMiMa 33 crbCIsRae
H3 RB3AYXA # ¢ CBLPIANE CRC 3QIANATE CH NACT € IUHOCORAS KOXEKTop Ba Barepuyra, 3 ¢

IPCARETR CH MACT ~ € IJIOCOBUS ROUSKTOR #a CACKIDOMOTODA. CH}’C'&K‘B‘T Ra
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CHCKTPHYECKATR ELPLodT UYIIKA KORTAKIYER JHPCKTHO ChC 2aAHATA RACT Ha
CASKTPHUSCKIE NPEKBORTY, ROWTO ¢ TETREH HAIAR O NPYNUNA, KOSTO ¢ CBR[MEHA KbM
HOTO 1 KBM KOPIYER BA MOXGRM3IBMA 28 CUbCDARANC Ha BR3AyXa. lipw wartvckpneTro HAa
CRYCRKA TON M‘Sﬁ}"’f‘B’d SANRATE 4ACT HE KOHTRKTHETR IPYNR3 Hanpel JBORaAYO 8 CRLPHES ¢
HPpCIHATA B YacT, TRRA Me HpPe3 KOO TOKET CTHIR 40 SRSKTPOMATORE, KOUTU 0 RaHLPIA ¥
IRABIOKAI ILOHMTE ROJTENA Ha peiyrropa. CexToproTo %080 Koueno 3axamsa 3p0ure Ha
DYTANOTO # DO WITOIVN Ha3ss, HaTaraltvs npywmuara 3ax sero. Joxaro Syrasgre o
TR HA3ALN, CTPEHEMHHIT MMdT #a 3p0HOTC KOENO MITErHt Hasad uSbPIRAATA
HHEHKY, KOATH H3ALIUBA HA33d HO3IRIA, KORTO arEapy KRMCPATE Ha BT H BOIRONABA
Ka TOMHE OT TRABUTEIA 18 Raese R Hes. [Py NOBArarsiiHOTo JaRBIANE HA CERTORHOTO
KONGRO, CTPHMYHMST HRDT MIIVCKR CRBPINALIRTY TUTANEY, KeATO ¢ TErjeMa oT
mpysnra¥a ¥ w30yrea woskna nanpeX. flo 1020 HavMR € OUBIUCCTBABE BKAPBAHS Ha
TORREYO R UEBTR. Koraro NOCRCHRAT 358 Ha cex TOPROTO ROACHD HIMNYOHE HOCHCIHUR
360 #a GYYaROYO, TO NOA HAIOPA HA NPYNMEHATA ¥ YCRopssafky of HAIPEeR CrhOTERA
B’.‘i;:?fj‘jé?(a B IIHAREALRA W Ipe3 HO3BAS IO RKApEA B NERTA, KaTG 110 TORW Havuy RICTpeIRA
TORUETD R Hes. JJOKATO COKTOPHUTO KORENQ £e BLPTH ThpOnia, ofopMena cTpasuing
Kb HETQ, m(\}ma PAICTNRBABIRA  BOCT, KORTO HOBARNE HAPOPe 2ahara wact ua
MOXARBHHNHT CHCKTRHUCCKA HPRKHORAUY B 'O OISR 0T CIYCHKA. HO,& B%iﬁ;{ﬁﬁ&)‘rmﬂﬁ Ha
UPYMHEATA, KOETO PO CBHPIBA ¢ KOPHYCA, IANHATR YALT HR MCXAMMIHHA CACKTPHYLOKN
APSKLLBAY ¢ BPBINA HAAY, KATO, NO TOIM HAMMK, MIPEKBCEA NONABAHSTO HE TOK KhM
EXCKTPOMOTOPA. {ipH DPOUHIMPAHS HE DOKHMM HA BTOMATRHME orpenda NOCTHT Wa
HPEHIOUNOYRATERAT HA POAHMS HA OUBHY BI0VTRE HMATOPe PRCIRBUTENHNAT NOCT TAKR, U
TOH J3 HE CE 3RHCHBA KbM J4IHRTE HA0T HA CICKTDMMSCRES NPeKseray, Korare CnycKsy
€& HATHCHS HABPEed, CACKTPHACCRATA BEPUrd He €€ WPEKBERA ¥ MMXLIBT Ha cTpenda ce
UOBTEPY JOKATR CHYCLRBT HQ €& OTIVORE, B CAYIRATE, KOIary CoyUpXLY & oTRyeHay
APEAIT A& ¢ aBBHPUEHR QUXEABT HA WMICTPEX 5}-"73}!01‘0 GETABR MECTHYHO HITONIRHRO, A
UPYAGIRATA OCTARA HACTHHHO HATOTHATA. 3R 42 HO 0¢ SPCBLITH PCAYRTORST OGDATRO VION
HAROpa #Ha WacTHHHO SATCTHATATE APYRAMA € NPOIRAIEH KOHTPHPAR 350 ua SHHO oY

pOHNTE KONRENA HA PEAYKTOPE.

HeAooTaTsy HA HIBCCTHATE SACKTPHEECKR OhPCOdT IYHIKR €, S0 MMA  BROHICHHM

SECTANATANONHEY HOKzaTeid. TORE 0o WAPATARA B CISHBOTG
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Hopang vopa, we TOKBT OF GATCDHNTR KLM GRCKTPOMOTOPA HPEMUNABR Npes
MCXAHHMHATE KOHTAKTHA TRYIE O BPEME Ha eRCIUINATAIISTS [0 HOA CF HATPYIINA HATAp,

B DEIVHTAT HA KOLTO T8 NeQeKTHPR.

fk)pam{ TOBY, HE OPH BATHUOKING HI CRYOLKR 3HRM0YBA MOJABAHCTD HE TOX XBM
SACKTPOMOTOPA, 8 ¢ NYCKAHSTO HA CHYOBER CRMPE DORARANRCTO HA TOKR, QKO HYLKIHETO
Ha CRYCBRKR CTaHC NPy 48 ¢ J38LPDUWURN ULIHMAT IHKLR Ha WISTRRia, 6)"'1‘-’ﬁﬁ0'f0 H
RPYNRHATY OCTRRAT HATCrHdTY Ges mac BPOHIBEACH HUKAKBR HACTpes. Crie Taxd, pR
ETOMATHUHA C'E‘pt)}"{f{)‘dx HPH NYCKABCTG HR CIYOBLKE BOIHATR CNHDPR TQARBARCTO Ha TOK
Kbdt CHCKTPOMOTODE M MOXAHHIMLT @ CrLCTIBANS Ha BhHIAYXE MOXKE a8 Cupe B
CRUTOSHIME B YACTHUHD HIH HANBAHQ HRTCTHATE BPYXMHE. AKO MEXARWIMBT QCTAHC 33
APONMIKHTOACH HEPHOR ¢ MACTUNHO WITK HAITHNHG HATOPHATA NIPYRHHE, TORE E RoRLE
A0 HEHHGTO YYECTBHILHHG orenalRane, XoeTo we APHIUHE MOHKKABANC HA HATATAHETO
8 QMAREIGERE, KOCTO, OF CRON CTPEHA, O3HIAWABE HAMANABARE HR HETRIHATY CXGPOOT B8

AZCTPLRBARDTO O,

Tlpd Hyckasero B8 CHYCHRKE, SNSKTROMOTORBT H KOMEHITA HE DRAYKTODSMAT
MCKAHNIM HPOEBAKABET J3 CC JBIDKAT OMIE HIBSCTRO BPOME (O HHCPLRHS, KOLIO Chilo,
BOIMH HO BEPOATHOCT IPYRMRATA X OCTARe YACTRYHO Harersara. B chyuaure, xoraro
UpE yooTpeNa Ha SNEKTPHULECKATE eERPCOdT AVIUKR NPYKHHATA UCTABA NaCTHYHO HIH
MIANO HATELRATY MY OTACAHNRTC CHMBHYEY HICTPOIH HIH ARTOMRTHYHH OTROCH, 38
OCHINECTRARANE HA NOPEIHMA HICTPRE ¢ HIHCKBA HO-TOMINMO KCIHYCCTRG TOK 38
HPCOROSABAHCTO HA HO-BHCOROTO HIYANRG CHUPOTHRICHUE HA HATCIHATATR IPYRUHA.
Tosa BONH IO NOBHINCHA KOHCYMOLME K CHOPURS H 00-0Bp3c M3TOWIGRAHE HA

68'!‘&3}.)1‘151‘53, KAKTO 8 A0 3arpebBane Ha CCRTPRYECKaTa HHCTUTAUHNE,

Hamrmero va xourpupam 368 5 DEayKTopa, KoHTO npeun Ha ybOHRTE XML g
CE SABBPINT B HOCoKa oOPATHA HA Ta3H UPH HOPMARHOTO My QYHKIHMORUPIHS, HeCTO ¢

HPRYMEE 32 6ﬂ0§§i&p§lﬁ€ HE MECKAHHIRMA.

JIpyr MEOTO OCHORCH HENOCTETRE HE HIRECTHATA CAKTPHUCOKE €upeodT mymKa
&, W& T HC OCHTYPSRE CHMYMAT 32 TORR, ¥e TOUNCTATA ¥ WhINMTILIS CR €O HIMCPHAnM,
2AMOTO MYIHEATA HE CHAPA N2 CTPEIS H CHMHBCTBCHMAT HAHN CTPOISHLT Ma pasfiepe, 1

HAMA TOOMETE B OBIHRTONA © SKIVAIR0 B3 YOTaH0BH, H¢ OF UCETA Ha IyUINETs MYy #He
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WRRATAY TOMNETA, BOUTO & MHONS IPYARO N0 BpeMe Ha enpoodr wmps. Tosa npasw
SOPRRERETO ¢ BACKTPUYLCKUTE CHRCOPT HYRIKA JOCTE NO-PAVMHHO OF DOPIBERETO ¢

POATHNTE OVHSCTPETHE OPBSHL.
TEXHHYECKA CHIUHOCT HA H3OBFETEHMETD

JanauaTa Ha WIOOPETENRETe ¢ BY €0 CHINANE CHEKTPHYECKY SRpeodT BYNIKE,
KOSTO A2 OCHYYPH TOACDpeny CXCIVIONTANMONHY NOB3IXTONH, KAKTO B MAKCHMSIHD
AOGOINKABARAHE NY HUMRE N3 GYHKIMOHHPARE ¥ MAHUMOYAHDAHS HE SICKTPHUCOKITA
EEPCOWYT MVIOKE HO HAWHR ¥R QYHKIGIQHEPAHE W MaRDYMIPIHE KA PORIHOTO

OTHECTRETHD OPBHEHE,

Tash 3aza%a C¢ PelHasd ¢ CARKTPHARCER CHPCOPT OYINKA, CHILPRAmMa THQ ¢
DLIHATON M LEB, R JAMHATR YACT HA KOATH € PE3GA0HSH MOXAHUIBM 33 CIHOTABANE HA
BHIXYEA, B CPERCTRO 3R VNIPAmieHye ua orpendaty, ®amoseRerBamn O Cbe CHYCHKA
Ha enpCOfT NYIKATA, NPH KOSTC MEXGHHMBT 33 CPBUTSBAHE HA BRIAYKA CHRALPKA
SREKTPOMOTOP, 2AXPArBAN 0r DarTepnd, # ¢ ¢B - - COKH NPe3 PRAYKTOP KM
ByTasio HA MMITHARR, HPH KORTC CONTORNOTC KONGNO HA penykropa € cHabzeng ©
PRPGRIA, KOST) KOHTIRTYEQ IUIR3TAN0 © PaseRuuMTeNer JocT. CRIIAcHO HINBPETERHETO
CPSHCTHOTO 38 YHpAsHCHmE Ha Crpenfara CpIpIUKA MUEPOKORIPGAED, CRBPIH £
FHPRRAABANME BROX Ha JYCKOE MbAHWTONeH MORYH, KOUTO £ ¢ RBIMONHOCT $IPN
JRACHCTHAHETO MY 3 CRBIORE MRHYCOBHAT RORSRION Ha SHEXTPOMOTORE ¢ MABYCORNS
KOHEKTOD MR  oMeRTpHySckatd  Oavepus. MUEPOKOHTPORSRST € ¢Bbp3as H ¢
YUPRBUIBALNS BXOS HR CREPAN WITLIHICIOH MOAYR, KOHTO © © BHIMOWHOCT HpH
3RACBOTHBANCTC MY A8 CRDPINRG NUHOCOBHY ¢ MRHYCOBHY KOHCKTODH HA CACKIPOMOTOPA.
flmocoBRST KOHEKTOP HA LISKIPOMOTOPE © CBLPAR ¢ MNOCOBHR KOREKYTOP Ha
cxexTprieerara Barepus. MEBRPOKOHTPOSEPST € CHBLPIAH ¢ NTIOCORHS KOHERIOR WA
3aXpanRAl GI0K W ¢ MMHYCOBNA KOHCKTOP Ha Surepisra, d saxpaupamesr GRox ¢
CRBpRAH € DBOCORHN ¥ O MHHYCOBMS KOHEKTOPR Ha enexypwueckara Oarspus.
MEKDOKORTPONCPET © CBRBPIAR & NHPSH AATHHK, KOHTO ¢ PASHONOKEHR TaKR, 1e
OCHIYPABRR  BLAMOKHOCT 33 KOHTEXT ¢ PRICRHBWISIHMA JIOCT O MOX9BH3ME 34
CYBOTABARG HA BRIAYNG, MUKPOEOHIDONCPHT € CHBPIAN H ¢ BTOPH BaTwuk, Xe#Io €

ROCTRRCH TAKY, ¢ OCHUYIVARY BESMONHOCT 28 KOHTAKT ChC LHYCHER HE CHCKTPIMSCKATE
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cvpeodt nyIKa. MMKPOKOHIPOSCPLT € CHLPIAH W ¢ IPCTH JATHHK, PASUCGAOKCH B
$IB1300T A0 W OCHUVPHBRIE BB3MOAHOCT 33 OCHRISCTEABAHE HA KOHTAKT ¢ HOCTA Ha
APCBRKIICYBITCIE HA PIKMM HA OTBHL. MUKDOKOHTPONEPST & CRBP3AH ¥ ¢ UETEBPTH
JRATHRK, DESHCIONSH B BIHIGCT 20 ¥ OCHIYPEBAL BHIMNKEOCT 33 OCHINCCTRARAHE Ha
KONTAKT ¢ JNOCTA HA DPERICHONBATCNY HA POKHM HA OFBRR M ¢ DANONONEH Ha

PABCTOAHYE OT TPETHA JaTikK |

33 QCREYPSARANE HA MARCHMANED JOOMMKABABANG HA HAMHHA HA QYHENHOHMpPINE
B MAHMDYTHPARE HA SHOKTPHHECKATd CRPCODT NYBIKA XO HAUMHA BE QVHKUROHBDIHE U
MAHHNYTAPAHE Hit PEAAHOIO OFHCCTPEIHD OPLIRUE, MHKPOKORTPOALYHT HA CHCTEMATA 33
VIPRBACHHNC € CRBPIAN # ¢ METH  RUTHUR, PATONONCH B KAMEepATa HR HesvTd Ha CopeodT
BYIKATA i cperty Hall-FopHOTO TOINE B EMHHTRNS HA UVHIKATE, MUKPOKOHTPOEDHT ©
CRBI2AR W C INECT  JATHMK, PATIONOXEH CPCHIY H ¢ RBIMOKHOCT 3¢ KOHTAKTYBRHC UbL

CHOTBETCTBALY JHOCT HA JATBOPHATA JAIPKKA Ha eBPeOPT NYIUKITA,

TIpesuMeTRO H3 CACKTPHYCCKATE RpCOdT Hylsd ChriacHo wiodpereuners ca
fOXOOPEUTE CRONNOATAUHOHHK ROKBATONH HA CASKTPURLCHITE ebLPCODT NYMKKE, KOCTD

€& BIPARARA B CRCAROTO!

AHARGHPANKY CBCTOAHHETO HR WHPBHA JATWHK H HA DASCHHMHMTCIHAL JOCT KbM
CERTOPHOTC 3BCHO KONCHD, MMEPOKOHTPORECPHT OTUHTA TOURO MOMERTE, & KoOH1O e
APRPABLY THEBART Ha w3ctpen # 1pafra ga ce cipe exextponotopa. o rosu mausx
MEXAHM3MBT 33 CPLCTEBAHC HA BBL3XYKA BHHATK € CHOpsd B HONOXKSHKE, B KOBTO
GPYAMBATR € HATRIHO OTHyerata, MexamamMeT 33 CrbOTSBase Ha BRJNYXA €6 CHHpE
BCCKH BT B AHO B CRILO NONORCHNE, 063 THAUCHNEE ROFA ¢ OTHYCHAT CHYCHKA, HOPRNH
KOLTO OTHAGE HYHRAQTE OT HAUTMSHOTO Ha kouvpupant 368 8 peaykropa. { OTna anero ua

KOHTRHPUBRAT 350 oTHANA 8 BCPOATHOCTTE MOXAHHILMDT 44 SHORK}’}’AV

Pasgesanerd Ha enexypudeckate Reprid Ba CrafoToK0BA ~ VAPIBIXBAMA M
CHTHOTOXOBA ~ WINHIHNTEAHA DOIROIARE HPCMAXBAHETO HA MCXAHWUHUN HPEKHCBAY OT
HIBECTHATA CHOTEMA 238 YIPIRICHUC Ha eICKTPMHECKH £bpeodT nylusy, Koiro cwigasa
BHCOKO ChupoTHRIcHie i warap. [10 To3 HAUMH CC HAMAIARA TOBADA BRPXRY GATCDIITA X
ce yBeawuaBst Oposy HR WICTPENHIS, KOHTO MOIAr ja G587 RLSIPOWISCACHH ¢ XM

IHRLH 3P Ha 68'?0})}151'{21.
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CuoreMara 33 VOPGRICHHC HA CUSKIPHMECKM Chpeodry NYINRM, OCHIYDSER
BHGOPMANMA 38 MOMERTY, ¥ KONTO akyMymatoprata 6aTepHs © W3TomEeRa » 2wdpaussa
crpeadara, npems akymygaropHara DaTcpraTa M2 08 MATOMY N0 ONACHO HULKO HMBO,
rpoeto 68 8 nospedwio ¥ e O BNE3BOARAD oFepsampre # JGpOKTaHE HO RBICH

KanfayyreT.

CHOTOMATR 33 YINPABICHES HE  CICKTPHUCCKH enpeodT BYIIKH  DO3BORSHRA
nynkars ga pefors B NPCHSAPHTONHO NPOUPAMMPDAHE DOKOME, HANpUMED, Tpoftnu

QEKOLH HPH CAHO HATHCKANES HA CRYCHKA.

JIpyre  OpoiHMOTBO O HR  COCKTPMUSCKATR  SRpeOPT  HYIEKE  CHUIACHO
#00PETEHHETO € BHPIMOMHOCTIA 33 MIKOHMATHG Jobmxarane Ha sauwss § M3
PYHBUHOUEPANE B MAHHIYARPBNE 40 HANHA BR QYHEUNOBHPAHC ¥ MARMIYIRPAHS ¥A
PCARHOTO DTRECTPERHO OPFLIME, THEL KATO CHCTCMATA 2a YHPABNCHUC HA CREKTPHRYSCKRTE
CRPCODT IYIINE CHYHMIMIAPA KOTA IRTHIICHNT ¢ UBICH M KOra ¢ Hpases ¥ OpR
NOTYHARANE B3 CHIHARY 33 UPRISH MWIHETE 3a0DansRa BLIMONHOCTTE 33 erpenla.
apansTa 30 oTpeBata © B CHER  JOTOTABR, AOKATO HE OF CMEHW MPRINHRT NhIRETEN ¢
HRACH M CHON TOBZ HE 0¢ HATHOHE BYTONBT Ha 2ATROPHATA SANPHRKR TN HE CO HITCTAH
JOCTHT 34 JAPORAIME (B BBHCHMOLT OF MOACHE HY CASKTPHNECKATR eppeodT MyniRa).
Hak cren To8a, CHOTOMATA 33 VUPARICHHE My enexrpuseckar’ ewpeodt myvwka

PRIPEINARA OTHORO CTPEADATY, HOKATO HE €6 WINPA3NE DRIHNTENN.

Or JAPYra CTPpaHR, HOPEIH HAMMMRCTO HA NLPRBHN JRTYHE, XOIDT HR CHYCHRRE Ha
CHEKTRHYSCRATA ﬁprD&bT HYWER © OT HOPAJLKE Ha 3 MM, RORTO OTTORAPT HY DCANHUKT
XGO 83 COYCRRE HE PCANHOTO DIHLCTPONHG ORBAME, KOOTO CHCKTPRHIRCKats S'Sa}?{t(}(lk‘?
RYRIKQ  MMRTIRDN, Tlo-wpeusr CHYCHhK, BO3BONARE B !'10"6'!)‘2'}33 HOBTIPRAMOCT  §HA

WICTPLANITE B POKIM HA cRUumyNg crpenda.
KPATKO TIOACHEHME HA QU YPUTE O HPWIOXEHWTE YEPTEXHU

ExH0 npeagountand IpEMepHo KITHIUCENC SR SACKTPRYCCRETA enpeody Hymika

CHICIACHO BRCTOAMIOTO H.’?«Qf’.}&?ﬁﬁﬂﬁ £ HOKa3aHO Ha NPHACKLHHTS (;}Ef!}"}"_‘{}ﬂ KBAeiQ:
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Purypa 1 OpeicTanIfss HAGALKSN PAIDES HA NACT OT CNEXTPHUSCKA hpeodr
UYIOKE ¢ HECTHINPARYM MEXAHUYEM 38 CTHOTIBANE HA BLIHYXE M CHOTEMA 33 YRPSRILHHS
B CTATHYND HONOKERWES, T. £ NPH OTHVYCHAT CNYCRK W HOCT Ha NPERKNCIRATCHE HA

POXKME HA OTBHA B noxoxeune "SAFE" (npeanazuren),

Dirypa 2 UpsHCIRSINsd HRAULKSH DAIPSY HR YAOT OT CHEETPMNSCER ShRpood
AYHIKE ¢ MHCTATHPAHY MEXAHRIEM 32 CrRCTARAME HA BRIAYSA W CHOTOMA 33 VIPARNCHHE
¢ JOCT HR UPeRKKIOUBANC HA DONKMMR B3 ordhR 8 noaoxcsue “SEMD {emuuwmuna
evpeslal, 1.0 UPH HITHCHAT COYOBK, HaCTVMNO STereHo SYTand ¥ Tonvde, RKapaun B

KRMEDRTY HY JOBTY,

Durypa 3 APEACTABIIBA HALITOKEH DAIPSZ HA YAUT OF CHSKTPUMMSCKR euplodr
HYHIER O RHCTARUPAHM MENAHNIEM 38 CIBOTHBANE HR RBIUYRY W DHCTCMA 33 VIPARNSHME
§ nam . € HOCT HY UPOBAKIOUBAHE Ma PRKEMA HA OrpHA 8 Jongswwue "SEMIY

{cofpuaa oTpesita) & MOMERTA Ha 2ANLPRISH HHKLN 48 HICTPEN.

Durypa 4 npRXCTANANBA  HPONCCOTPAMR HR HeHOTBHOTO HA SNEXTPUNECKaTs

enpeodT nymka, nokasana ra Huel, due v gl
NPMEPHO H3ITHJIHEHKE HA M3ORPETEHHETO

Ha furvpa ] © TOKA3AH HAANLKCSH PA3PER HR YACT OF RISKIPRYCIKaA chpeods
RYUIER ¢ VHOTATHPGHE MOXAHHIEM 38 CUBOTIBANG HA BhIIYRA ¥ DHCTEMA 38 YIPIBICHHES
CLITIACHG  RI0OPCTEHHETD, EOHTC €C CLCTCH 0T MHKDOXORIponep 1, onwplay upes
gnexTponposeanBur 41 ¥ 42 © YNPARAIBAIMETS BROJORE BA IIVOXOB WINHIMNTLICH
MOAYE 2 ¥ cnupam sanwisETenen Momyn 3. Jatuss 4 23 BOTNECHESTC HA CORTOPHOTD
KORERG § © MORTRPAN TAXA, 32 ha URAe HATHCKAH O DAICIMHATERRNS 30T 6, Rofite ve
sajteuaes or repfagara 7 oaa cexropadre konewo S Harwaxsy 4 e cmepsag ¢
amsgpoxomrporepa 1 nocpencrsos enexrponposoimtig 8 w 9. Brops sarwsx 14 2
DAINCHMKSH TaRE, ¥ ja §pae HaTHeKas of cnyorka 11 1 @ ORBIRaK ¢ MEKPORCHTPOISP
1 upes eacsrpenpopomnung 9 v 12, Tperw gaoawx 13 ¢ noctapen vaka, ue 3@ 6w
HATHCHAT DT URCRITDUBATOIL HA POXUM ¥a oreng 14, xoraro ¢ 8 nogoxeyne "SEMI
(CHREPY spogepa 1 oupes excxrpouposeasanun 15 v 16,

Yerrepes xarin 17 © NOCTaREH 1AKR, ¥e A3 Giie RUTHOHAT OT NPEBKIHOUBRTENS Ha

Pet. Ex. 1011
Page 8 of 41



X ew YR xew PYS

s . 3 RPN

1 > bl » @ ex  x s
R * e e o zes

L] L] » . ¢ & . ° .

oRX 2o LR - 'Y ,.’

eXuyM 5 oreua 14, xorare € v nonoxesye "AUTO" (asromarsyne) @ e ¢pamay ¢
MEM Ba oreis 14, xoraro ¢ v norcxkesne "TAUTO” (asromarvsyns) @ € ¢paman

MERPOKORTPOSICPR | upes enexrponposoammm 163 1§

33 OCHUYPFBAHE HA MAKCHMATHO HMHTHPAUEC OCOpaReRe ¢ CACKTPHYCCKAT3
SHPCOPT VKR KAKTO ¢ DOANHO OPHRCTPOIHO OPRKHE, © BRIMOKHEO CHCTEMATR 233
FRPARICRME HA CHOKTPHYUCCKH ¢BDCCdIT UYIHEH Ja BRIIOHEA W HeTR jary 19, xolito ¢
pasnonoRen ¥ kamepata 20 sag uesTa 21 HR UVIKETA TAKR, ¥¢ 33 OLJe HATHCHAT OF
tonueTo 22, XOrare neasmvesst 23 e meaen. fletnyr marumx 19 e osmpraw ¢
Mukpoxortponepa 1 upes emexrponposogamiy 24y 25 Ileomw marumk 26 e
PAITONMKEH TaKa, yo xa Owae warucaar of SyToHA Ha 33TBOPHETA 3anpemEs 27, xorare
TS ¢ HATHCHATY, W € CBLPIAH ¢ MEKpogonTpotepa | wpey enexrponposnmsuus 28 1 29,
[IyckomusT HITRIHHTSNSH MOAYE 2 € cObPIH ¢ MUNYCOBHS KOHEKTOD Ha
exextpoMoTopa 30 uper enexiponposoansk 31 W KGM MEHYCOBRR KORRKYOD Ha
Saveprsta 32 ypes exewvrponposojurx 33, Thocosrsr ROHCKTOP B cHeKkiponmoTopa 30
£ CELPIAN DHPCKTHO © IUHOCOBHS KOHREKTOp #a Sarepuara 332 4ped ¢aesTpolpoOBOXHBK
34, CoupaiusT FORBIHATRICH MOAYA 3 © CBLP3I&N ¢ MMHYCOBMH KOHCETOP Ha
EACKTPOMOTOPA 30 Hpet CASKIPOUPOROMNMK J1 H ¢ IIIDCOBMY XOHCKTOD Ba GatepHsTa
32 ype3 cReKTPORPORCAENEK 35, MERporouTposepst | €0 3XPaNEa o7 3axpasai 6nox
36 ype3 SSCRTPONPOBOAKNK 37 H € JAMACCH KhM MHHYCOBKS KOKeKTOD Ha HarepHsta 32
upey exexTponponosiuk 38, Jaxpaumamsst G0k 30 ¢ CHBPIEH  IUPEKTHO KbM
Satepusra 32 upe3 eNCKTPONPDBOIHUK 30 ¥ ¢ 3aMACCH KRM MIUIHYCOBHS KOHEKTOpP Ha
Garepugra 32 ypes eaexrponposoasux 40. Muxpoxortposepst 1 ¢ CBEDIER ¢ RYCKORRS
H3LIHRTENSR MOAWT 2 Upe3 CACKTPOnPOROAHHEK 41 ¥ CLe OHMPANET WIIRARNTIeNER
Moy 3, uper esexrponposcaiuk 42, B wukpoxourponeps 1 e nporpamupan codiryep,
KOMTO RHANM3NPA HOAYSeHMTE cHrRany ot navspunte 4, 10, 13, 17, 19 u 26, awanuzupa
TH M B CHOTBETCTRME HI TOI CHIBATH M VPLABADATERR0 2ANANCHM HapaMeTpH H

3palOTRA YOPABIABAUIY CHIHEMM KeM UYCKQBME 2 B cnupamus 3 M3UmTHHTCHIM

MOIYIH.

HyﬁKDBHﬁT ARTBARMTCNCH MOAYI 2y CHMPIHAT M3WRARMTSICH MOXYH 3 aorar

@ GuaaT HRGIHeRY HPET NOISBE TPAHIRCTOR, GHHUHSR]‘}@H TPRHIUCTOP MW P,
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JeHOTRIeTo Ba enexTpryeckata ebpeodT nywwa e eaexuoTo: lpy saruckane wa
coyeska tl, rolt sartacka Bropus garauk 10, KOHTO 3aTBapa REpRYATAR MORRY
esexTponporofunks § 1 esextponposomyurd 9. Tosw cnruan jesa #HQopMams Ha
MUKpOKOHTpONepa 1, ye cryCukeT 11 e narvacnar. MuRpoxkorTponepst { cpasHasa 1034
CHTHAN ChC CHINANATE, HOAYHCHIt o7 Tperun {3 1 werssprin 17 xarasmy. ARo Bepuryure
uopa tpeted 13 R qerseprud 17 naTdHny 08 OTBORCHY, TORA OIRANGBA, UL JGETHT 3
RPpERKOURARE HA poaiM wa orssr 14 ¢ B gogowenue "SAPE" (spegpasuren) u
MHKPREORTPOICEST | HE TONABa YHPaRIABALL CHTHAT KbM NYCKOEHS 2 WY chEpamus 3
MOAYAR. ARG TReTHAT Jatyuk 13 ¢ 3aTopHsl BEPEIATA MOXKIY SHSKTPpORposoIuunte 15
# 16 (Qur.2 B 3) Tova 03HANARA, HEe JOCTHT 3d HPERICHBOURANE HA PeXxuMa Ha oTLHg 1d e
gomoxenue  "SEMI"  (comswmen orsw). Torasa  muxpomowiposiepsr 1 0
CACKIPONPOROIMRKE 42 NOMEBA YHPARIARANMI CRINAT 38 3aJCHCTRANE Ra RYCKOBHN
MARBIHETENCH MOy 2, RoRTO 3aTRaps BEPHrATa MEXGY cackrponpopojmumgre 31 u
33, ¥aro, 00 TOW HAYHHE, C2 BOJARA TOK KbM eiackrpoMoropa 3, xolire ce zagelicTsa B
JRABFOKEA PEXYKTOPA JO TOPARA JAOKATO CEKTOPHOTO IHGHO KONENO 5 He Ranpasy nuieH
o80poT, P KOLTO CHPOHLATA 7 KbM CEXTOPHOTO ROMID 5 HATHCRA PaseMMBUTLIHHNT
[OCT &, KOFT0 RATHCKA THPBEA JATIHK 4 #, 10 1O HAMHH, 33TBAPS RCPUTATA MEXKAY
exextpoiposonsuurre 9 u 120 Tosnw curEan Doxaopd Ha MMEpOKDHIposiepa 1, ue
HHKSTET H3 HICTPRI € 3aBLPIHEN. MukpoKOMIposepst | [PCKECRA CHIHANE KhM
IYCRCBENT IONLAUHTEASH MOAYY 2 ¥ NPeKbORA BEPHIETA MOXIY tpononumiure 31 u 33,
B CBUMA MOMEHT MAKPOKOHRTPOIEPET 1 33 UPCABAPHTEIHO OUPENENCHO W 33NAMETCHE
BHB HETO KPAYKO BPEME, [OO3B3 CHUHAN 32 330efcTRANE B ONMPAlHAT HINBIHYTCNCH
MOAYT 3 4pe3 eNSKTPONPOBOIIUKA 42, KaT0, BO TOIW HANAH, C& 3ATRAPS BEPHIATA MEHGLY
eserTpoNpoReARIIHTE 31 1 34 1 c& A3BAT HAKLCO MIMOCOBEAT ¥ MHEVCORMAT KONSKTODY
HE SNCRTPOMOTOPA 30, K&T0 €6 MINOMIBA TRESPYPABUAT OT SIRKTpOMOTepa 30 ToX, 2a na
FO CIIPE B2 MACTO ¥ Ja yDue HHeDIISIR M PEIYKTOpa. 32 OCBUIRCTBHBAHC HE CIICHBAIL
nzeTpen enveskbT 11 Tpadsa Ja ce ornycHe, KaTo MO TOIM RANME, NEPEHERT JRranK 4
fIPeKRCBE BCPHIaTA MOKAY cackTponposommmusnte § # 9. {Ipexwserarero wa cnrnana ¢
VMHABKRINS 33 suxpososTposepa i, we cnveeker 11 e ormyexar. Tipy nocasaramo

HATRORGHE Ha CRYCHKA H iessst HBKed o6 10OBTapA.

Fpst u3pppiiBage Ha S UhIeH 080POT CCKTOPHOTO KONEAO 3 HATErIA HAZAR

Oyrastoro 47, warnra npymunara 40, HITOTAA HAzaR HORLAA 435 ype? CHLPIBAATA NIAHKS

Pet. Ex. 1011
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44 3 ne3BONEBE KA TOMYETO 27 BOX HANOPA Ha NPpyHHa 238 Aa eIt B kamepara 20 sa
uewra 21 (dur.2). B Momenta B xo#to orpasnasiar wudt 34 manycse ovbp3naluara
nnapka 44, 1 Do BE3ICHCTSHETD Ha npywmaua d4a ce spuita waupen widyrsadwu
Hosuaa 43 manpey w tolf Bxapea rtomuero 22 B owesra 21, B mowmesra, ® xo¥no
BOCHCIHASY 356 Ba CCKTOPHOTO Komeno 5 wyrepse mocxenuus 3u8 ma Oyeasore 47

HOCACKHOTO HOX HanOPa Ha UPYXHRIATA 48 ce FOROPHEBA HANPCH ¥ CrROTEER BhHIAYXA B

HBIHHABPA 48, KaTO BPS3 RORBAR TO BRAPEA B IenTa 21 & wicTpensa roanere 22
3a ocrnecrassane qr Crpesba B apTOMATHY BT HR CRRERTODA Ha

pexuM Ha ores 14 tpafra ga oo nocrasy 8 nonoxkenne "TAUTO {anromaruuen orsy),
KATG U0 TO Naasy TOR BATHCKE YeTebpTHY JaTuMy |7, KOHTO 33TRAPS BEpRIATE MCHEY
enexrponiposaannute 16 w 18, Tosw curman wuomxipa Muxpokestponepa 1, we
HYIAKATR © & POREM Ha agToMatiuma crpenda. Torana npy naruckane ma cuyesa 1,
TCH HATHCKE BTOPKA AaTumk 10, KOHTO 3aTRAps BePUraTa MERIY CICKIPOHPOROARIKE §
u exexrponporogunra 9. Tosw cursan apa muedopMaumMa Ba Mukpoxomrpoaepa 1, ue
cnyowk®T 1 ¢ satucnar. Caed TOBE MEKPOKONTPOSEPET | ChNOCTARS TO3M CHIHAT CBC
CHTHaMR, TONYYEs OF USTRWPTHA fatuvk 17 Ha N0CYE 33 NPEBKIMOUYBANS HA PIXHM HA
orpEs 14, MUKPOKORTPOIEPET 1 N0 SACKTPONPOROIHNK 42 DONXARA YIIPARNARAN] CHTHAN
2d FASHicTRARE Ra BYCKORWR mapsaunTesen Snaox 2, koNro arTeaps BepHrard Mexay
enexrpoupoRonsrinire 31 M 33, RaTo, MO TO3M  RANME, €& DONXARA TOR  KBM
enexrpoMoropa 30, gofire ce 2anefiorTad ¥ 2aarmiad pexyxropa. Nojasaneso ua oK oF
Sarepusma 32 KM caextpomotopa 30 mpe3 NYCKORHAT MITLAMRTENCH MORyH 2
HPOABIKABE N TOTABA JOKATO cuyehiwT 11 ne Bpxe ormyesar [ipeasr asrak 4
TPEKBCRA BEpHTATA MEkAY cackrponpencnsunate § g 9 Hpexsepancro ng curmang e
HRIMKAUHS 33 MBKpOKumTponepa 1, we conyenxer i e ormyenar,  Torass
MEKPOKOHTPosepst 1 navaxes fokaro rapOunata 7 Ha CEKTOPHOTO KONEHO § HETHCHE
PRCARHUTCIRAL S0CT 6, KOWTO HATHCOKE NLPBHS JATUHE 4 H 33TRAPH BCPHTATR MOKHY
gnexkrpouporoasuiure ¥ 12, Todw CHIHAY NOKaRa Ha Muxpoxowrpoxepa 1. ue
HMKLEST H3 HICTPET © FANBPUICH, NPH KOCTO MUKPOKOHTPOAEDDBT 1 JIPCKBCBA CHIHaN
KBM RYCKORHAT st3ilaEutesies 040K 2 ¥ npexnoba BepUrata MeXRAY aporoawuimre 31 8
33 (Dur3). B CHHMAT MOMOHY MUKDUKOHTPONSPET | HOJasa 32 NPCARADHYRIHO
QUEPENCICRO ¥ 3ANAMOTEHO B HEIO XPETRO BPEME CHIHAR 33 3RUeHCTRANE Ha CRUPATRMAT

HITLIHKTONCH MORY R 3 HPE3 LACKTPORPOBOLHMKS 42, KaTo, 0 1039 Hauwsy, €O 338TRapd
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REPHTATA MEXAY eaekTponporosiiuate 3 8 34 ¥ 0O MRBRAT HAKHOD THIQCOBARY W
MEHYCOBMAT KOHOKTOPH Ha escripoMoropa 3, KRVe ¢ ¥3OMIBA PEHEPHPANMAT OT
eaextpodoTops 30 TOR, 38 43 FD CUPe HA MACTO 1 A9 yORS HuOPEHATA Ha peaykropa. 3a
OCLOICCTESBANE HA CHCIBAIN ABTOMATHYSH OTROC cnverybT 1l TpaGss 2 co garaone

CGTROBO M AT KRS 00 BORTEps,

Enexypryecxara espeodit ByKa Chrigene #3oOpeToEuern MY REIMONHOCT XA
BOAS ¢Tpeada HR NPRARAPMTRING NPOTPRMHPANM POHMH, HANPHMED, TPOSH OTROL.
Eat0 DpHMEPRO WINBAHCHAS BE TOM POKIM Ha paboTa MOXES N2 8 OORUECTBH 1pes
TORXQNRY  NPOTPAMHPRHS HY caé}*ryepa H3 MUKPOKOBETRONEPY I xaro o8 3agame
SUIHNTE OPH  DONANSH CHUHAT OT NETRLPTHST garumx 17, worare JOoOoPRT M
UPERICTEMIBAES HR POKHMA Ha orsus 14 ¢ p morowmernne "AUTOY (asromaraucs ores), B
PR CHUHRT  HOasteR of  BTopuar favmir 10 (v cmyemwwsr 1] ¢ marmomar)
MUKPOSOHTPONePDT | 2anowisa 23 Gpod ONFHANIIS, XOBTO DONYHABRS 0T IRPRES JErdiK
4 {kolfro 2853 CHTHA 33 BCOKH IURBPHICH BLICH HMKDI HA WICTPRW) ¥ NPH OTIHIANS Ha
TPETHA ROPRIER CUIHAT OT IhPRIA JaTH 4 MUKPOXORTRONGDHT | A3 POREQHpR CRERaN

KB MIWREHHTEMHNTS NYCKOB 2 W CIApAi 3 MOMYAH 38 83 Cupe crpeidara.

CroteMata 32 YUPIWICHHS RA OHCKTPRYCUREIA CupeodT pytura Moxe Ja Home
UPCHRAPHTLAND HPOrPAMAPANA, HaupuMep, Ja padory B xomOurupast pOXEM 1D
CRETHES  REB A0 JeTRRPIHAT gardux 17 gosase  oMrHAQW, ¥e OCTRT 3a
HPEBKIKPIRARE HA PORUM B8 orbiw 14 ¢ 8 noaokesue "AUTO" (awromMargues orsi), a
BTOPHAT A3TUHK 10 Nojase CHIBAN, ¢ COYCLKET 1] © BRTHCHAT, MAKPOKORTROIRDDLT |
JATOURA A2 DPOR CHTHANUTE, KOMTO NONYUasa ¢F NupBRg  Jarumx 4, KolTo gara CHIHAN
3@ BUGKH 3aBBPINSH THJeH HHKEA Ha B3CTPCH, ¥ aKe cnyekspY 11 Ohie oTnyosar npesy
SANOUBANETO WY HY TPOTHRT BOPEHSH WHRBN, MUXDOKONTPOIEPET | e UoNaNe CHUHAN
KbM HIGAHETONHETE IYCRCR 2 8 onwpamt 3 MOXYRY 33 Sa onpe ovpendara. Ao
CHYCRKBT 11 ppOMLIKM XA OBNe HATHCHAT CHEN 28NEDEBABCTO HY TROTHIT IRKRX,
¢rpenfara HpONLRKIEg B aRTOMATHYCH POXEM 0RaTe onyerksT 11 ve Onje oTnycHAT ¥
MAKPOROHTPOIRPRT | He MoJae CHrEal KeM MIVLIRMTeRyRTe nyexos 2 1 coupay 3
MOAY 33 CHBPANS HA QNEKTPOMOTORA 30, BEANArA CHON HOMYIORERETO HY ROLICTHNST
CHYHAN 33 33BLIHCH UAKLE UF NRPRIA JATHHK 4 Ha POsCAMBHTCANNAT J0CT H, TGN Kare

& APEKROHAT CHIMATET OT WIOPHS Jarduk 10 33 coyewra 1.

Pet. Ex. 1011
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CreTeMara 33 YRPARACHNE HR CHSRTPUUCCRATA ehpeody Hymxa 3adpausna
TORARARCTO HR TOK KbM efextpoMotopa 30, xorato topuerara 22 » nwamuress 23 ce
swisepnar. Tora crasa no cvexdusr savmwe 1o speMe na orpesla, ROFRTOD CEXTUPHOTE
KONCHD 5 ce BBPTH, uPe3 ODOPMEHHS K&M HErO WambkHan mudt 43 wsrerna Hazax
cELpIRAmiaTa maaHra 44, gowro © crnplana ¢ yoswna 45, xoftro ce ppiubupa wazax,
FO3RCISBAMKY HA TomweTo 22 na Hasnede B kameparta 20 san uewia 21, Koraro tomgero
22 co oupe B TOPHATA CTERR Ha xamepara 20, noa HatHOKA AR upyxupara 23a, nopamM
$aKTa, we TOMWLTG © KPRINO, UICT OT HEr0 NPUHHKRR 8 CISOPA B IOPHATA CTSHA Ba
xamepara 0 v HATHCKY BeTHR 2areuk 19, KaTo B0 TU3M HAMME 3aT8aps BCPUTATA MSKAY
exexTponposoante 24 1 28, wnpanializy cHrHal Xo MEKpOKONTpaiepa 1, 4e B
wpanuTeast 23 wua torme 22 (Pur. 2} Binary Cred HORYYABARETO Ha CRIRAN 0T ETOPHA
faryrk 10 3a HOTOXKEHNETs Ha enyehka 1], MEKPOKORTPONCPET | BpoRepsBa 33 Bammme
HA CHTHAN OF NetvA JaryHK 19 na xaMepara 20 ug mesra 21, aKo 5O RONYYABAHCTO HA
CHIHARA OT HHPIME JaTdHk 4 Na pasjenMTenHust foct 6, MEXpOKOHIposepwLT | He
NOHVYH CHUTHAA OF nerus faramy 19 wa wamepara 20 xa uegsra 21, KOQTO 0O30auara, ye
LIARTEAST 23 © upazen. Torara MRYpOXORTPORCPST | BRANATG CHGH RONYYABAHCTO HA
CHPRATH OT NbPaMH JATuMx 4 28 ISWLPHRAHCTO HA NOCHCHHMEY ULISH WMEBA Ha
CEKTOPHOTO KOAERO 5, NPeKheRd CHIHANE KbM IYCKOBHS MINRAHNICHCH Meayil 2 M
NOJ3BA CHYHAN 33 33AefiCTRANG Ha CURDAHUIY MMThARWIENSH MORYN 3, wavo 3alpanssa
ROUOBABANE Ha CTpen(ara NpH CACARA CHYHAN OT BTOPHS AaTuxx 10 npr oTRyCKane ¥
nopemo Haruesane ma coyowka il 32 ga o noamomm crpenbara, CNEX CMAHATA HA
NPasHES TRARATeN 23 © meaeH, Tpedra 42 oo HarveHe QYTOHBT Ha 3AYBOPHATA 3RAPRRK
27, %OHTO WIS HATUCHE DHECTHA JATWMK 26, KONTO RO TO2H HausH HIE 3aTROPH REPHIATA
Mexgy exskrponponommmusTe 28 m 2R Cnen polyuasaseTo HA TO3M  CHIHAN
MEKPOROHTPOAEPLT 1 OTHOBRG DAIPRUIABA NOXSBAHCTO HA CHTHAN KbM  OYCKOBHS
sanbaRuTesed 60K 2. ARD mpu npazed wenereny 32 SVTOHLT B2 aTROPHAETAE 38BPHXKA
27 Obie RATRCHAT CHEKTPHHETKATA ehpeodiT NVINKA e HAUPaBH S3HH NPA3CH HICTRE K

MHEPOKOHTPOICPHY 10TROBO e 3abpann crpendars.

MuKpoxoHTponepst 1 CIchy RPeMCeTO MEKYY CHIRANA 07 BTOpHS gaviuk 10 3a
CHYCHER 11 1 CHIRARA OT IWHPBHS JATHHK 4 53R PA3CAHHHTEAHNA JOCT § W 4KO TOBA BpEME
¢  HOTONAMO  OT  [PeIsapuyeiase  NPOrpaMHPEHRTE  CTOHHOCT 33 HOPMATHO

PYHEIHONAPANS HE MONAHMAIDMA MHXPOKOHIDOSEPST 1 npuema, uwe Oarvepusya 32 ¢
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HIEPTAHA ¥ CITMP ITOABARETO HR CHUFHANKM B KBM ARATA MIVBIHHICHHM DYCROR 2 H
cipaiil 3 MONYNH. AKO TOBR CC QAYNH NPCHH JaRBPINBANG Ha MBICH 1IHKBI HA WICTPLRE,
apyxanaTa 46 malvrsa Syvanere 47 sanped 1 upes xn0uTe ou 474 28RLPTE CCKTOPHOTO
kopeno 3 5 ofparHata nocoka AoKaro Syranoro 47 CTArHe KpalfHo Dpests NONOReHRe,
IpH KOSTO CCRTOPHOTO KOIeNo 3 3acTaBa B wexoana noswnus. [1o roau nadns, Garepssra
32 ce npeinaRg 07 HITOMIARANE NON DPCHOPLANTSIHMAT OT npomssOgureis # npar,
Koero e ocobeno sasno 2a LiPo (urmrpo-nomaveprure) Oavepuy. 38 48 € HOIHOBK
DYSKUMOHHPIHCTO Ha CNCKTPHYECKATE ©RPCOPT NYIMKA CBRIVACHO H300pETEHHeTo,

waTomeHaTs Sarepyd 32 TpsORa A O PU3KAUH H A2 CF JAMCHHE CBC 3BPEASHA.

flpp sxmiousaneTs Ha Hopata Darepws 32 KbM UYHIKATY MEKPOROHTPOICPHRT |
NONABA KHM HYCKOBHS M3 ARSMTCNEH MOAYA 2 NOPSANNA OT MH®TO KPaTiy CHIHAMH, B
PEIVITAT BA KOETO exexTpomoeropst 30 npasi kparka BuODALA, KOATO MOXS Xa 0n3s
YT M yCSTens T3 32 © CEBLPIANG YOOCHIHO

H, HO CHRCKTIHCORATA CRPCQPT NYIIRY € FoTesd 33 C‘i‘p(‘)ﬂsa.

CueTeMaTa 33 YUPADRIEHHE HA ONEKIPHYECKH ohpeohT WYIUKM  ChITacHo
A300PCTOHHOTD MOXKE Ja 3AMCHM CLUISCTBYBANATZ CHEKTPHUYECKA HHOTANANUS HA
CHHICCTBYBAMIATE SHORTPHUCCKHTE ERPCOdT NVITKH, KATO 38 TOBE HE $& HIHCKBA HUKAKBA

MONBPHKAIMA HA UYIUKATA,

Jelcreaero M3 CHSKTPMMECKATE  ehpeoT  NYIKA 08 HONCHABA O

BROBECOrpaMaTa, nokasana sa gurd,
JIMTEPATYPA:

1. GUNG.bp, FBITAPCKQTO OPBXENHO CITHCAMME, 6p. 16, Anpun

2007, cxp. 54 - 57
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L. EASTpUHScRa eppeodyt NYIHKA, ChYGIKAMA THNO ¢ HULINNTET M HEB, B
AAHHETR K0T HE KOFTO © PRINONOEEH MOXAKUIEM 33 CIECTHEAME HA WH3IYXa M CHETOME
3a YHUPIBICHUE Ha crpestfara, BaHMOACHETRAINE O CBC CRYCBEA HA Chpoodil HYWKITR,
HPR KOSTO MOXSHUIMST 32 CPBUTIARAHE HA WHIAYXA CHARDAR SHCKTPOMOTOP, 33X[IaHEAH
OT GATepHE, ¥ & CRRPIAR MEXAHHYECKMA YPCY PEIYRTOP Kt GYTRN0TO Ha HHIAKHILD, UK
KOPTO COXTOPHOTO KONEHO RA PENYKTOpR © CHafaeso ¢ raplui@, KOID KORIAKTYBA
RAB O ¢ DASCHMEMICHCH JOCT, XEPAKTCPHIMPAE ¢ © TOBZ, ¥¢ CHOTCMATE 33
yopasicnwe g3 orpenfard cuappxa Mukpoxontponep (1), OMRPIAR ¢ YOPRBIIBILKS
BXOA HR MYCKOE RATbnpTenes Moayn (2), xofito @ ¢ BRaMoxHocT npy sajelcrsanero
MY A& CBBPIRE MHHYCORANT KOHSKTOP 1A SnexTpos0ropa (30) ¢ stHHYCOREN ROHEKTOP Ha
cnerTpryeckara Darepus (32), opu roeto MEKpokoHtposepsr (1) © cmmpIad M ¢
YEPERISBANIEY BXOA HA CHMPIW HINBIHHTENCH MOAYH (3), KOHTO € ¢ BR3MONRHOCT UpH
33ReRCTRANETO MY A2 CPBL{BA NMICCORHR ¢ MMHYCOBHI KOHCKTOPH H3 SASKTROMOTONS
{30), xar0 DEOCOBMAT KOHCKIOD HA caexrpoMeropd (30 e cxepIas ¢ ISHOCOBMA
KOHEKTOP Ha cackrpsyeckars Gatepus (32), npu xoCIn MuxpoxoHIposnepsr (1) ¢
CHEP3AN € TUHOCOBNS KOHEKTOP Ha 3axpansswy Giox (38) 8 ¢ MEHYCOBMA KOHSKTOD Ha
Sarepuara (32), a zaxpausanmar GIok (36) ¢ CBEPIAN ¢ IUBOCOBHA M ¢ MMHYUOBME
KONEKTOPH Ha eacxipuscexara Oarepus (32), npr xogro suxpoxontponepst (1) ¢
CHEPIAR ¢ THPBR aareuxk {4), xoffto ¢ HoCTaseH ¢ BHIMOXBOCT 33 KOHTAKT ¢
PESCAAHWTEARMA A0CT (6), KRTO MUKPOKOHTPONepHT (1) ¢ CRBPIAN B ¢ BFOpH JITHMK
{10), xolT0 © HOCTAaBEH ¢ HE3MOXROCT 332 KOHTAKY Cne cmyetsa (11}, xaro
MUKPOKOHTPOSEPET (1) © Cobpan © ¢ tpeth favams {13}, pasnonoxes B HM30eT 40 W ©
HHEIMOKHOCT 33 OCHLISCTEHBANE HA KOMTAKT ¢ JOCTA HA NPCRKHIOURAICHR HA POKKM Ha
orsus (14}, NP KOeT0 MUKPOKOHTRGAEPDBY (1) © CHEPIAY ¥ ¢ 4eTBLDTH narssk {17),
DEBTOAMKEH N PRICTONMEE OT TPOTNA satumy (13} o » QHI0UT RO B ¢ BBAMOKHOCT 38

OB THLEANE HA KOHTAKT ¢ HOOTA Ha NPEBITFOYRATENA HA Peucv Ha orvun {14).

2. Enextpuuecka ebpeodiT DYIED, CHIIacn0 NPCTeHRY |, XAPaKTepHIRPana ¢e ¢
TORE, Se MEkpOXOHIpoepsT (1} € oBbp3an ¥ ¢ netw  Havwwk {19), pasnonomed B
xamepars (20) #a uesta (21} va expeot mymKaTa ¥ epenyy Had-roproro ronde (22) 8

ueagETesA (23) 1Y AYIIKATA, OpH ROeTo MEEpokosiposepst (1) © cRbpIaN M O WeCTH
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(54) AIR-FORCE ELECTRIC RIFLE
(57) The clectric airsoft gun finds application in the sporting gun industry and is uscd for

military simulations or training, or for entertainment in airsoft games. It features improved
performance indicators, as well as optimized functioning and manipulation of the electric
airsoft rifle to the way of functioning and manipulation of the real firecarm. The firing
control system of the electric airsoft gun includes a microcontroller (1) connected to a start
(2) and stop (3) executive module and six sensors (4, 10, 13, 17, 19 and 26). The electric
circuits of the control system of the electric airsoft gun are divided into low-current -

control, and high-current - executive.
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13-03-09
ELECTRIC AIRSOFT RIFLE

AREA OF TECHNOLOGY

Electric airsoft guns find application in the sporting gun industry and are used

for military emulations or training, or for fun when conducting airsoft games.
PRIOR STATE-OF-THE-ART TECHNOLOGY

Electric airsoft guns [1] externally represent a copy of real firearms, but instead
of cartridges, polymer balls with a diameter of 6 mm are fired by compressed air. They
contain a body with a magazine and a barrel, in the rear part of which is located a
mechanism for compressing the air and a means of controlling the fire, interacting with
the trigger of the airsoft rifle. The air launching the ball is compressed by a mechanism
consisting of a cylinder in which is placed a piston, behind which is placed a spring,
and below the cylinder is a reduction gear, the last wheel of which, known as a sector
gear, is in contact with a gear rack formed on the outer surface of the piston. The sector
gear serves to pull the piston back and tension the spring. The sector gear is equipped
with a cam in sliding contact with a disconnecting lever. The gear wheels are driven by
an electric motor powered by a battery. The sector gear has a laterally projecting pin by
which it pulls back a connecting plate which is connected to anozzlelocated in the front
center of the cylinder. The nozzle and connecting plate are pulled forward by a second
spring which is connected at one end to the connecting plate and at the other end to the
housing of the air compression mechanism. The negative connector of the battery is
connected directly to the negative connector of the electric motor, and the positive
connector of the battery is connected to a mechanical electrical contact group, which is
a two-part electrical switch. The electrical contact group is located above the trigger in
the box of the air compression mechanism and is connected at its back to the positive
connector of the battery and at its front to the positive connector of the electric motor.
The trigger of the electric airsoft gun contacts directly the rear of the electric circuit
breaker, which is pulled back by a spring that is connected to it and to the housing of

the air compression mechanism. When the trigger is pressed, it pushes the back of the
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13-03-09 2
contact group forward until it connects with the front of'it, so that through it the current

reaches the electric motor, which turns and drives the gears of the reduction gear. The
sector gear engages the teeth of the piston and pulls it back, pulling the spring behind
it. As the piston is pulled back, the side pin of the gear pulls back the connecting plate,
which pulls back the nozzle, which opens the chamber of the barrel and allows a pellet
of the magazine to enter it. On further rotation of the sector wheel, the side pin drops
the connecting plate, which is pulled by the spring and pushes the nozzle forward. In
this way, the ball is inserted into the barrel. When the last tooth of the sector wheel
drops the last tooth of the piston, it, under the pressure of the spring and accelerating
forward, compresses the air in the cylinder and through the nozzle into the barrel, thus
firing the ball into it. As the sector wheel rotates, a cam formed laterally to it pushes the
disconnect lever, which lifts up the rear of the mechanical electrical breaker and
separates it from the trigger. Under the influence of the spring that connects it to the
housing, the rear part of the mechanical electric switch moves back, thereby cutting off
the current supply to the electric motor. When an automatic fire mode is engaged, the
fire mode switch lever pushes up the disconnect lever so that it does not engage the rear
of the electrical switch. When the trigger is pulled forward, the electrical circuit is not
interrupted and the firing cycle is repeated until the trigger is released. In cases where
the trigger is released before the firing cycle is complete, the piston remains partially
retracted, and the spring remains partially depressed. To prevent the reducer from
rolling back under the pressure of the partially tensioned spring, a counter tooth is

provided on one of the gear wheels of the reducer.

A disadvantage of the famous electric airsoft gun is that it has degraded

performance. This translates into the following:
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Since the current from the battery to the electric motor passes through the

mechanical contact group during operation, sediment accumulates on it, as a result of

which it defects.

Because pulling the trigger starts energizing the motor and releasing the trigger
stops energizing, if the trigger is released before the full shot cycle has been completed,
the piston and spring remain cocked without any shot being fired . Also, pr. automatic
fire, when the trigger is released, the current supply to the electric motor is immediately
stopped and the air compression mechanism can stop in the state of partially or fully
tensioned spring. If the mechanism remains for an extended period with the spring
partially or fully tensioned, this will cause the spring to weaken appreciably, causing a
decrease in the tension in the cylinder, which, in turn, means a decrease in the initial

velocity of the fired ball.

When the trigger is released, the electric motor and the wheels of the reduction
mechanism continue to move for some time in inertia, which also leads to the possibility
that the spring will remain partially tensioned. In cases where, when using the electric
airsoft gun, the spring remains partially or fully tensioned between individual single
shots or automatic recoils, a greater amount of current is required to achieve the next
shot to overcome the higher initial resistance of the tensioned spring. This leads to
increased energy consumption and faster battery drain, as well as heating of the

electrical installation.

The presence of a counter tooth in the reducer, which prevents the gears from
rotating in the direction opposite to that of normal operation, is often the cause of the

mechanism blocking.

Another very major disadvantage of the popular electric airsoft gun is that it does
not provide an indication that the magazine has run out of rounds because the rifle does
not stop firing and the only way for the shooter to know that there are no rounds in the
magazine is to visually detect , that no pellets fly out of the barrel of his rifle, which is

very difficult during airsoft games.
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This makes handling electric airsoft guns quite different from handling real firearms.

TECHNICAL NATURE OF THE INVENTION

The task of the invention is to create an electric airsoft gun that provides
improved operational performance, as well as bringing the way of functioning and
manipulation of the electric airsoft gun as close as possible to the way of functioning

and manipulation of the real firearm.

This task is solved with an electric airsoft gun containing a full body and a barrel,
in the rear part of which an air compression mechanism is located, and a firing control
means interacting with the trigger of the airsoft gun, in which the air compression
mechanism the air chamber contains an electric motor powered by a battery and is
mechanically connected by a gear to a cylinder piston, the gear wheel having a cam in
sliding contact with a disconnect lever. According to the invention, the firing control
means contains a microcontroller connected to the control input of a starting executive
module, which is capable of connecting the negative connector of the electric motor to
the negative connector of the electric battery when it is activated. The microcontroller
is also connected to the control input of a stopping executive module , which is capable
of connecting the plus and minus connectors of the electric motor when it is activated.
The positive connector of the electric motor is connected to the positive connector of
the electric battery. The microcontroller is connected to the plus connector of the power
supply unit and to the minus connector of the battery, and the power supply unit is
connected to the plus and minus connectors of the electric battery. The microcontroller
is connected to the first sensor, which is positioned to provide contact with the

disconnect lever from the air compression mechanism.
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The microcontroller is also connected to a second sensor that is positioned to provide

contact with the trigger of the electric airsoft gun. The microcontroller is also connected
to a third sensor located close to and making contact with the fire mode switch lever.
The microcontroller is connected to and a fourth sensor located close to and capable of
making contact is the fire mode switch lever and is located at a distance from the third

SEnsor.

To ensure that the operation and handling of the electric airsoft gun is as close
as possible to the operation and handling of the real firearm, the microcontroller of the
control system is also connected to a fifth sensor located in the chamber of the barrel of
the airsoft gun and opposite the most the top ball in the rifle magazine. The
microcontroller is also connected to a sixth sensor located opposite and in contact with

a corresponding lever on the airsoft gun’s closed stop.

An advantage of the electric airsoft gun according to the invention is the

improved performance of the electric airsoft guns, which is expressed in the following:

Analyzing the state of the first sensor and the disconnecting lever to the sector
gear, the microcontroller counts the exact moment when the firing cycle is completed
and the electric motor must be stopped. In this way, the air compression mechanism is
always stopped in a position where the spring is fully relaxed. counter tooth in the

reducer. As the counter tooth is removed, so is the possibility of the mechanism locking.

Separating the electrical circuits into a low-current control and a high-current
executive allows the removal of the mechanical switch from the known control system
of electric airsoft guns, which creates high resistance and soot. This reduces the load on
the battery and increases the number of shots that can be played on one full battery

charge.
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The control system of electric airsoft guns provides information about the

moment when the battery is exhausted and prohibits firing before the battery is
discharged to a dangerously low level, which would damage it and would not allow it

to be charged again to full capacity.

The control system of electric airsoft guns allows the gun to operate in pre-

programmed modes, for example, triple slashes with a single pull of the trigger.

Another advantage of the electric airsoft gun, according to the invention, is the
option of as approximating its way of functioning and manipulation to the way of
functioning and manipulation of the real firearm, since the control system of the electric
airsoft guns signals when the magazine is full and when it is empty and upon receiving
an empty magazine signal, prohibits the possibility of firing. The firing ban is in effect
until the empty magazine is replaced with a refill and then the bolt release button is
pressed or the loading lever is pulled (depending on the electric airsoft gun model).
Only then does the electric airsoft gun’s control system allow firing again until the

magazine is empty.

On the other hand, due to the first sensor presence, the trigger travel of the
electric airsoft gun is within 3 mm, which corresponds to the actual trigger travel of the
real firearm that the electric airsoft gun imitates. The shorter trigger also allows for

faster shot repeatability in a single-shot mode.
BRIEF EXPLANATION OF THE FIGURES IN ATTACHED DRAWINGS

A preferred embodiment of the electric airsoft gun according to the present

invention is shown in the accompanying figures, where:
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Figure 1 is a longitudinal section of a part of an electric airsoft gun with the air

compression mechanism and control system installed in a static position, i.e. with the

trigger released and the fire mode selector lever in the “SAFE” position.

Figure 2 is a longitudinal section of a portion of an electric airsoft gun with the
air compression mechanism and fire mode lever control system installed in the “SEMI”
(single firing) position, they. with the trigger pulled, the piston partially retracted and

the ball inserted into the chamber of the barrel.

Figure 3 is a longitudinal section of a part of an electric airsoft gun, with the
mechanism installed. to compress the air and control system in the position with the
mode of fire selector lever in the “SEMI” (single firing) position at the time of the

completed cycle of fire.

Figure 4 is a flowchart of the operation of the electric airsoft gun shown in Fig.

1, Fig. 2, and Fig. 3.
EXEMPLARY IMPLEMENTATION OF THE INVENTION

Figure 1 shows a longitudinal section of a part of the electric airsoft gun with an
installed air compression mechanism and a control system according to the invention,
which consists of a microcontroller 1 connected by electrical wires 41 and 42 to the
control inputs of the launch executive module 2 and stopping executive module 3. A
sensor 4 for the position of the sector wheel 5 is * mounted so as to be pressed by the
disconnection lever 6, which is driven by the cam 7 of the sector wheel 5. The sensor 4
is connected to the microcontroller 1 by means of electrical conductors 8 and 9. A
second sensor 10 is positioned to be pressed by the trigger 11 and is connected to the
microcontroller 1 via electrical wires 9 and 12. A third sensor 13 is positioned to be
pressed by the fire mode switch 14 when in the “SEMI” (single) position and is

connected to the microcontroller 1 via wires 15 and 16.
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A fourth sensor 17 is positioned so that is pressed by the fire mode switch 14 when it is

in the “AUTO” position and is connected to the microcontroller 1 by wires 16 and 18.

In order to provide the maximum imitation of handling of the electric airsoft gun
as with a real firearm, it is possible for the control system of electric airsoft guns to
include a fifth sensor 19, which is located in the chamber 20 behind the barrel 21 of the
gun so that it is pressed from the ball 22 when the magazine 23 is full. The fifth sensor
19 is connected to the microcontroller 1 via electrical wires 24 and 25, the sixth sensor
26 is positioned to be pressed by the shutter release button 27 when it is pressed, and is
connected to the microcontroller 1 via electrical wires 28 and 29. The starting executive
module 2 is connected to the negative connector of the electric motor 30 through an
electrical conductor 31 and to the negative connector of the battery 32 through an
electrical conductor 33. The plus connector of the electric motor 30 is connected directly
to the plus connector of the battery 32 through an electrical conductor 34. The braking
executive module 3 is connected to the negative connector of the electric motor 30
through an electrical conductor 31 and to the positive connector of the battery 32
through an electrical conductor 35. The microcontroller 1 is powered by a power supply
unit 36 through an electrical conductor 37 and is connected to the minus connector of
the battery 32 through an electrical conductor 38. The power supply unit 36 is connected
directly to the battery 32 through an electrical conductor 39 and is grounded to the
negative connector of the battery 32 through an electrical conductor 40. The
microcontroller 1 is connected to the starting executive module 2 through an electrical
conductor 41 and to the stopping executive module 3 through an electrical conductor
42. Software is programmed in the microcontroller 1, which analyzes the received
signals from the sensors 4, 10, 13, 17, 19 and 26, analyzes them and in accordance with
these signals and preset parameters and produces control signals to the start 2 and stop

3 executive modules.

The starting executive module 2 and the stopping executive module 3 can be

implemented by means of a field-effect transistor, a bipolar transistor or a relay.
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The action of the electric, airsoft rifle. is the following: when the trigger 11 is

pressed, it presses the second sensor 10, which closes the circuit between the electrical
conductor 8 and the electrical conductor 9. This signal informs the microcontroller 1
that the trigger 11 is pressed. The microcontroller 1 compares this signal with the signals
obtained from the third 13 and the fourth 17 sensors. If the circuits of both the third 13
and the fourth 17 sensors are open, this means that the fire mode switching lever 14 is
in the “SAFE” position and the microcontroller 1 does not send a control signal to the
start 2 or stop 3 modules. If the third sensor 13 has closed the circuit between the
electrical conductors 15 and 16 (Figs. 2 and 3) this means that the fire mode switching
lever 14 is in the “SEMI” (single firing) position. Then, the microcontroller 1 on the
electrical conductor 42 gives a control signal to actuate the starting executive module 2,
which closes the circuit between the electrical conductors 31 and 33, thereby supplying
current to the electric motor 30, which is actuated and drives the reducer until the sector
gear wheel 5 did not make a full revolution, during which the cam 7 to the sector wheel
S presses the disconnecting lever 6, which presses the first sensor 4 and, thus, closes the
circuit between the electrical conductors 9 and 12. This signal indicates to
microcontroller | that the shot cycle is complete. Microcontroller | interrupts the signal
to the trigger executive module 2 and breaks the circuit between wires 31 and 33. At
the same moment, the microcontroller 1, for a short time predetermined and stored in
it, sends a signal to actuate the braking executive module 3 through the electrical
conductor 42, thereby closing the circuit between the electrical conductors 31 and 34
and shorting the plus and minus connectors of the electric motor 30, using the current
generated by the electric motor 30 to stop it in place and kill the inertia of the reducer.
To make the next shot, the trigger 11 must be released, thus, the first sensor 4 breaks
the circuit between the electrical conductors 8 and 9. The interruption of the signal is
an indication to the microcontroller L that the trigger 11 is released. Upon subsequent

pressing of the trigger 11, the entire cycle is repeated.

When making one complete revolution, the sector wheel 5 pulls back the piston
47, tightens the spring 46, pulls back the nozzle 45 through the connecting plate 44 and
allows the ball 22 under the pressure of the spring 23a to enter the chamber 20 of the
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barrel 21 (Fig. 2). At the moment when the side pin 34 drops the connecting plate 44,

it, under the influence of a spring 44a, returns forward, pushing the nozzle 45 forward,
and it inserts the ball 22 into the barrel 21. At the moment when the last tooth of the
sector wheel 5 wears the last tooth of the piston 47, the latter, under the pressure of the
spring 46, accelerates forward and compresses the air in the cylinder 48, inserting it
through the nozzle into the barrel 21 and firing the ball 22.

To carry out firing in automatic mode, the fire mode selector lever 14 must be
placed in the “AUTO” (automatic fire) position, thereby pressing the fourth sensor 17,
which closes the circuit between the electrical conductors 16 and 18. This signal
indicates to microcontroller 1 that the rifle is in auto-firing mode. Then, when the trigger
11 is pressed, it presses the second sensor 10, which closes the circuit between the
electrical conductor 8 and the electrical conductor 9. This signal informs the
microcontroller L that the trigger 11 is pressed. The microcontroller 1 then matches this
signal with the signal received from the fourth sensor 17 of the fire mode switching
lever 14. Microcontroller 1 on wire 42 supplies a control signal to actuate the starter
executive unit 2, which closes the circuit between wires 31 and 33, thereby supplying
current to electric motor 30, which is activated and drives the reducer. The supply of
current from the battery 32 to the electric motor 30 through the trigger executive module
2 continues until its trigger is released. The first sensor 4 breaks the circuit between the
electrical conductors 8 and 9. The interruption of the signal is an indication to the
microcontroller 1 that the trigger 11 is released. Then the microcontroller 1 waits until
the cam 7 of the sector wheel 5 presses the disconnect lever 6, which pushes the first
sensor 4 and closes the circuit between the electrical conductors 9 and 12. This signal
indicates to the microcontroller 1 that the shot cycle is completed, at which point the
microcontroller 1 interrupts the signal to the starting executive unit 2 and breaks the

circuit between wires 31 and 33 (Fig. 3).
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At the same moment, the microcontroller 1 sends for a predetermined and short time

stored in it a signal to actuate the braking executive module 3 through the electrical
conductor 42, thus closing the circuit between the electrical conductors 31 and 34 and
short-circuiting the plus and minus connectors ‘- of the electric motor 30, using the
current generated by the electric motor 30 to stop it in place and kill the inertia of the
reducer. To carry out the next automatic slope, the trigger 11 must be pressed again and

the whole cycle is repeated.

The electric airsoft gun according to the invention has the ability to fire in pre-
programmed modes, for example, triple bevel. An exemplary embodiment of this mode
of operation can be accomplished by appropriately programming the software of the
microcontroller 1 by setting the option when the signal from the fourth sensor 17 is
received when the fire mode switch lever 14 is in the “AUTO” position fire), and upon
a signal sent by the second sensor 10 (that the trigger 11 is pressed) the microcontroller
1 begins to count the signals it receives from the first - sensor 4 (which gives a signal
for each completed full shot cycle) and upon reading the third a sequence signal from
the first sensor 4 for the microcontroller 1 to generate a signal to the executive start 2

and stop 3 modules to stop firing.

The control system of the electric airsoft gun can. be pre-programmed, for
example, to operate in combined mode as follows: If the fourth sensor 17 signals that
the fire mode switch lever 14 is in the “AUTO” (automatic firing) position, and the
second sensor 10 signals that the trigger 11 is pressed, the microcontroller 1 starts
counting the signals it receives from the first sensor 4, which gives a signal for each
completed full shot cycle, and if the trigger 11 is released before the start of the third
consecutive cycle, the microcontroller 1 will send a signal to the .executive start 2 and
stop 3 modules, to stop the shooting. If the trigger 11 continues to be pressed after the
completion of the third cycle, firing continues in automatic mode until the trigger 11 is
released and the microcontroller 1 sends a signal to the executive start 2 and stop 3
modules to stop the electric motor 30, immediately after receiving the latter signal for
a completed cycle from the first sensor 4 of the disconnecting lever 6, after the signal

from the second sensor 10 for the trigger 11 is interrupted.
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The control system of the electric airsoft gun prohibits the supply of current to

the electric motor 30 when the balls 22 in the magazine 23 are exhausted. This is done
as follows: During firing, when the sector wheel 5 rotates, through the protruding pin
43 formed on it, it pulls back the connecting plate 44, which is connected to the nozzle
45, which retracts, allowing the ball 22 to enter the chamber 20 behind the barrel 21.
When the ball 22 rests on the upper wall of the chamber 20, under the pressure of the
spring 23a, due to the fact that the ball is round, part of it penetrates the hole in the
upper wall of the chamber 20 and presses the fifth sensor 19, thereby closing the circuit .
between the electrical conductors 24 and 25, sending a signal to the microcontroller 1
that there is a ball 22 in the magazine 23 (Fig. 2). Always after receiving a signal from
the second sensor 10 for the position of the trigger 11, the microcontroller 1 checks for
the presence of a signal from the fifth sensor 19 of the chamber 20 of the barrel 21, if
before receiving the signal from the first sensor 4 of the separation lever 6, the
microcontroller 1 does not received a signal from the fifth sensor 19 of the chamber 20
of the barrel 21, which means that the magazine 23 is empty. Then the microcontroller
1, immediately after receiving the signal from the first sensor 4 for the completion of
the last complete cycle of the sector wheel 5, interrupts the signal to the starting
executive module 2 and gives a signal to activate the stopping executive module 3,
prohibiting the resumption of firing at the next signal from the second sensor 10 when
releasing and repeatedly pressing the trigger 11. In order to resume firing, after
replacing the empty magazine 23 with a full one, the shutter stop button 27 must be
pressed, which will press the sixth sensor 26, which will thus close the circuit between
the electrical conductors 28 and 29. After receiving this signal, the microcontroller 1
again allows the signal to be sent to the trigger executive unit 2. If, with an empty
magazine 32, the shutter stop button 27 is pressed, the electric airsoft gun will fire one

empty shot and the microcontroller 1 will again disable firing.

The microcontroller 1 monitors the time between the signal from the second
sensor 10 for the trigger 11 and the signal from the first sensor 4 for the decoupling
lever 6 and if this time is greater than the pre-programmed value for normal operation

of the mechanism, the microcontroller 1 assumes that the battery 32 is exhausted and
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stops signaling to both executive start 2 and stop 3 modules. If this happens before the

completion of a full cycle of the shot, the spring 46 pushes the piston 47 forward and
by means of its teeth 47a rotates the sector wheel 5 in the opposite direction until the
piston 47 reaches the extreme forward position, at which the sector wheel 5 comes to
the starting position. In this way, the battery 32 is protected from being discharged
below its manufacturer’s recommended limit, which is particularly important for LiPo
(Lithium Polymer) batteries. In order to resume operation of the electric airsoft gun
according to the invention, the exhausted battery 32 must be disconnected and replaced

with a charged one.

When the new battery 32 is connected to the rifle, the microcontroller 1 sends a
series of very short signals to the trigger executive module 2, as a result of which the
electric motor 30 makes a short vibration that can be heard and felt. This signals to the
user that battery 32 has been successfully connected and that the electric airsoft gun is

ready to fire.

The electric airsoft gun control system of the invention can replace the existing
electrical installation of existing electric airsoft guns, requiring no modification to the

gun.

The operation of the electric airsoft gun is explained by the process diagram

shown in Fig. 4.
REFERENCES:

1. GUNG.bg, BBLITAPCKOTO OPBXEHHO CIIMCAHUE [THE
BULGARIAN ARMS JOURNALY], issue 16, April 2007, p. 54 — 57
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PATENT CLAIMS

1. An electric airsoft gun comprising a body with a magazine and a barrel, at the
rear of which is located an air compression mechanism and a firing control system
interacting with the trigger of the airsoft gun, wherein the air compression mechanism
contains an electric motor powered from a battery, and is mechanically connected via a
reducer to the piston of a cylinder, wherein the sector wheel of the reducer is provided
with a cam which is in sliding contact with a disconnecting lever, characterized in that
the firing control system contains a microcontroller (1), connected with the control input
of the start-up executive module (2), which is capable of connecting the negative
connector of the electric motor (30) with the negative connector of the electric battery
(32) when it is activated, whereby the microcontroller (1) is also connected to the
control input of braking executive module (3), which is capable of connecting the plus
and minus connectors of the electric motor (30) when activated, as the plus connector
of the electric motor (30) is connected to the plus connector of the electric battery (32),
whereby the microcontroller (1) is connected to the plus connector of the power supply
unit (36) and to the minus connector of the battery (32), and the power supply unit ( 36)
is connected to the plus and minus connectors of the electric battery (32), whereby the
microcontroller (1) is connected to a first sensor (4) which is placed in contact with the
disconnecting lever (6), such that the microcontroller (1) ) is also connected to a second
sensor (10), which is placed with the possibility of contact with the trigger (11), as the
microcontroller (1) is also connected to a third sensor (13), located near and with an
option to make contact with the fire mode switch lever (14), wherein the microcontroller
(1) is also connected to a fourth sensor (17) located at a distance from the third sensor
(13) and close to and capable of making contact with the fire mode switch lever. (14).

2. An electric airsoft gun according to claim 1, characterized in that the
microcontroller (1) is also connected to a fifth sensor (19) located in the chamber (20)
of the barrel (21) of the airsoft gun and against the uppermost ball (22 ) in the magazine

(23) of the rifle,
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where the microcontroller (1) is also connected to a sixth sensor (26) located opposite and capable of making contact with a

corresponding lever on the closed detent (27) of the airsoft gun.
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