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Four. IIpuHIun acHMMET pUHYHOCTH
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KaHuenapckme HOXKHUULI. Paau NpocToTbl

MU3rotoBN1EHUA N NPUBBLIYHOTIO ,L'I,HSEII;'IHEI ACCHMETpM‘-IHbIe 3PrOHOMMUYHbIE HOMXHULLbI
BbIMO/THAKTCA CUMMETPUYHBIMMW. CTpa,D,EIET XOPOWO NOX¥ATCA B PYKRY (,u.ame C CambiMmn
KaK BO3MOMXHOCTb O/TUTEJ/IbHOTO 6onblwMMH I'IEU'IbLI,ElMH)' n gaet npocrtop anAa

NPUMEHEHUA, TaK U AN3aNH. AN3aNHEPCKUX peLleHUiA.
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Four. [TpHHIMI acCHMMET PHYHOCTH

Korga mbl ncnonb3yem nNNOCKyr CKOBOPOAOKY
KNP OCTaETCH Ha NOBEPXHOCTU MACA.

MoxkHO caenaTb NOBEPXHOCTL BbIMYKMOK
(M3MEHUTE TUM CUMMETPUK) WU TOr4a Xup
byoer CAM ybBeraTtb ¢ NOBEPXHOCTH

MoxxHo npocto HAKITOHWU T ckoBopoay wu
»up 6bygetr CAM yberaTb BHUS.
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B Poccun mopoxkeHoe B COBpeMeHHOM BapuaHTe nofaeunock B XVl Beke.
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MArKoe MOpOXeHoe
BHYTPU KPUBBIX
TPYOOK

www.triz-solver.com

i
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MpotoTHn O. Nanwua HzobpeTernne

MpAMoyronkHanA BaHHA.

20.02.04.24 36

CdrepHyecKkan BaHHa

NSNYYUTh SLUALEHWE Nag €HWA B
| BO3AYXE BO BPeMA NpHHATHA

www.triz-solver.com

al MepefTu oT CUMMETRHUHOM ©O
pMbl 0BBEKTA K AGUMMETPULHOHA,
6) ECnK OBBeKT acMMMETPHUEH,
BENWYMTh GTENeHs AaCUMMETDHK,

T%ﬂaozl: M3MEHMTE THIN CUMME
http:/fwww. altshuller. ruftriziteclinipuenoas i © 2014
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BYepa B caauke Aanv TBOpYeckoe 3ajaHune, Hy>KHO 4 01814 ¥ (Symmetry changes)
HaKNenTb Ha BapeXK1n CUMMETPUYHbIN y30p No ‘

npumepy 1. Nonpobynte Hantn paboty Mutun, ecnu -
BaMm U3BECTHO, YTO Manb4uKy yxe 4, 5 1 OH B Kypce, T
4yTO eCTb [1pném 4 « AcCUMMeTpUA», KOTOPLIN eMy

pacckasanu B COBPeMEHHOM KOHTEKCTE, YTO 3TO
npexae BCero, ornepauumn ¢ pecypcom «Turbl

symmetric -4-8-16 -asymmetric [——__e,"17N;|N1le]5
PA3BUTHE:

CYUMMETPUN» -CUMMETPUSA OTHOCUTENBbHO ToukM (0), . B
CUMMETPUS OTHOCUTENBHO NHUK ( 1) , CUMMETPUS y Y ol NS
OTHOCUTENBLHO NNOCKOCTH ( 2), 3epKarbHas, - j s

BpallaTenbHas (3). [leTu o4eHb ferko 3To ycBanBatoT.
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UTto moxkeT ObITe NpeKkpacHel NboBaHUA pacnyCcKalWWMUCR BeCEHHUMK UBeTaMn?! Xo3alnku 3aboTnueo
BbICa)KMBAKT YEPEHKN U >KAYT NONONHEHUA B CBOMX UBETOYHbIX kKonnekymax. OHW cTapaTenbHo nonvearT
CBOM Ca)KeHUbl, YXaXKNBaOT 3a HUMM, WTYAMPYA MHOXECTBO KHUM NO CagoBOACTBY, B Hagexae YBUAETb B
CBOMWX Cagax HacToslee LUBETOYHOE BeNnKonenve.

Urtobbl caenate cTapaHna 3aboTnueblx xo3aek bonee 3chpeKTUBHBIMKM, NCNAHCKas AW3alH-CTYAWA U3
BapcenoHbl BeinycTUNa OpUrMHanbHY, U rnaBHoe, YyAoOHy Mogenb ueeTouHororopwka. OT gpyrux ropLiok
OTNUYEETCHA TEM, UTO OH MOXKET CAMOCTOATENBHO NOBOPAYUNBATECA B CTOPOHY conHua. [ocTuraercs ato
BnarocgapA KOHYC00Dbpa3sHOMY AOHbIWKY LUBETOYHOMO ropLUKa, KOTOPbIA Ny4dlle BCero noaoWaeT ANA LBETOB Ha
OTKPbITON Nnowjagke.

Mpaesa npuwna kK gusaiHepam «OT NOACOMNHYXOB», KOTOPbIE B TEHEHWE NOCTOAHHO NOBOPaYMBAKOTCA B CTOPOHY
ConHua, cnegys 3a ero nepeagu:keHnemM no Heby. Takum oBpasom, UBeTbl B roplukax ByayT camu TAHYTBCA K
CONMHEYHOMY CBETY N CaMOCTOSTENbHO PerynnpoBaTh CTOPOHY HaKNoHa ropluka. Mo MHeHuo ausaliHepos,
Takol YHWKanbHbIW gu3aiiH obecneynBaeT pacTeHUAM B ropLikax nydwee passuTe U CTPEMUTENBHbIN POCT.

WOO I9A|OS-ZI1]" MMM




Graffito and

Necessary to have 2 type of line:
Broad and harrow.
Necessary to have 2 different pencil?




PC for line:
broad — harrow

\/
Solve in the TIME PC
olve In the SPAC

_Solve in SUBSTANCE LEV.
Solve in SYSTEM LEVEL
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g of edge — problem with alignment

[MnacTukoBad
Haknagka Ha
OapabaH

Flexible
Insertion
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http://ko. wikipedia.ora/wiki/ & http://en.wikipedia.org/wiki/Drying

http://en.wikipedia.org/wiki/Surface_tension

Air push of drops, change form of drops and transfer the drops.

Fall down

paraffin

« f[orce of surfaee.ten.smq? between glass plastic
water and glass is big. We spend t ‘
o much energy for change form of ™. % ‘-
d o D 5. MapodunsHan HekoTopbie Napodgobran
NOBEPXHOCTE (CTEKNO) nnacTMaccsl NoOBEpPXHOCTh
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Component & functional analysis 1-
12

ELABORATION: FUNCTION ANALYSIS

Function Analysis is an analytical tool ILLUSTRATION: Simplified Function Model
that identifies functions, their
characteristics, and the cost of system T < >
and super-system components

% 7

., i
CONCEPT. Engineering Systems are “stops b'/’}‘ds
created to perform functions, and those /
functions are realized through a set of

specific components I"j:efiem L *Q

Main goals of function analysis: ‘/;upﬁijrts
* Provide a functional representation
of an engineering system

» |dentify functional disadvantages of —> Harmfulfunction ----- Inadequate | | Systemcomponent

the components of an engineering —— Useful function e Excessive <:> Super-system component
system

@Targ et
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Air push of drops, change form of drops and transfer the drops.

— diffuses energy

Y

< air >— forms —»| Jet of air 22 C < heater >

move resistance Change of temperature
move l

<ventilator> * _
—»@rops of watquf evaporate Jet of air 100 C

hold

Surface tension ‘

=< glass >
|
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List of disadvantages and key problems

1,

Force of surface tensions between waler and dlass is big. We spend to much e
nergy for change form of drops. Key problem : small level of temperature of wat
er,

Use cold water with 22 C is bad, because we have high level of surface tensio
ns. Key problem : small level of temperature of water.

Big wiscosity of water in 22 C
Long way for mowve of water . Key problem: non correct position of glass

hig resistance: water& dlass. Key problem: we only push of water { move of dr
ops and change form of cover)

insufficient of horizontal welocity of move. Key problem: necessary tear away of

drops, because hesitance “water — air” is small

We lost of power from jet. Key problem: energy from jet dissipate

Direction of gravity field and motion of water is not coincide . Key problem: no
n correct position of glasses,

We have big space of convever ( for linear conveyer)

CWe can remove of water only from 1 sides Key problem: necessary treatment ¢

sides simultaneously

CWe have two part for solve problem. Key problem: necessary refuse from  uUse o

T water

Camall welocity of dryving. Key problem: necessary refuse from  use of water for <l

ean of dass

We will stop by step solve of this key problems

2016_[epmMb



Disadvantages 1 and idea
3

New position of glass

To turn of position

\ * _— _— —_—
p. v
Y

Short way ~
for move of water

Long way for move of water

We can decrease “way for move of water” if to turn the position of glass to 90 degree

* MoxHO npocTo noBepHYTb cTekno Ha 90 rpagycoB U
NonMyYnTb yBENUYEHNEe Npon3BoanTENbLHOCTU B 2 pasa.
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Jse vawkn (M306peTeHue)

MPUEM No4 Yawka (HDOTOTHI'I) O.A.J1annHa

Mpumepbl PYHKUUN yaAUBIEHUSA HA pecypce cummeTpumn 04
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PesoHaHcbl, u3onay.
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DeppomazHemuKu,

@ Tukcomponus...
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lNepemMellaTh BellecTsa
. JotaeuThb BeuwlecTteo
: ngnHTb Be!”eCTBO

YnepireaTh BeuwlecTs
OTpaxaTh BewecTteo
[lpespalulaTs BewecTteo

edloomeag

r.opo-qlp'ag_n_.h.wm_—

10.

11

12.

. NepeMewaTs nona

HotaeuTb none

. YpanuTb none
YaepxusaTb none
. OTpaxaTthb [None
MpeepawaTtsk MNone

BuldaHe

13.
14.
15.
16.
17.
18.

AyTe cropa

[lepemMellaTs UMHPOPMALL.
HosaenAaTbh UHDOPMaLUMIO
YaanuTe MHGOpMaUUIo
YaepxureaTb MHPOPpMaLUKIO
OTpaxeHue UHbopMaLlnu
MpeepawaTb UHPOPMAaL.

[Tone3Hsle cBONCTBA
«SAA3blka PYHKUUA»

Mo>XHO yaepXunBaThb
«TBEPALIM TEMOM»

MOXHO paspeXXeHHbIM BO3AYXOM

MoxHo
CTpyén
BO3Ayxa
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Philip Morris International

Imperial Tobacco Group plc
l Imperial
Tobacco
JKOHOMMUA B NapamMmeTpe «KOJIM4yecTBO rpamMmm
KapToHa Ha 1 curapeTy». Tupaxmu aToro Toeapa
TaKue e Kak B U3rotoBJyieHUMnN natpoHoOB,
9KOHOMUUUN OIrpOMHbLBIE. TexHn4yeckoe pelieHue
Aaxe He AiBnsaeTcAa nsoopeteHuem, Imperial

Tobacco npunaymana, mHorne komnanum Philipp
Morris ,B TomMm yucne n B PO HemeasneHHO NCNosbL30Barnm.

- > >
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«MeTp 1» aTo AnoHcKkasa komnaHua JTI



MpoeanbHOCTb Kak

Mepa
KOHKYPEHTOCMOCOOHOCTH

$ ueHa nokynku

20 | 19 | 34

$ ueHa BnageHusn
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M, M2, M3 @
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° Kak 1/x
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K. Z CD nones3Hble

istif 2fis T
istif X $is 4

— Z P + ¢ BpedHbIe

dakTopbl pacnnarbl

9LO0H49Le3aT |/

CymMma nonesHbiX hyHKLMN

Bpems ( npUroToBneHus 1/ko3achcpbuumeHT
CknapabiBaHue, ) nielrizer ety

10 pencteua | 3 |
Mepa ynobcTea B @ KonuuecTBo

eaAnHuLax aHeprmm OBWXEHUMN,
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* CKopoCTb npoueccoB, M/c




Mpumep cornacoeaHns dopmbl TC
C OKpYXKatoLLent cpenon
«ByTbinka — XOJ'IOJJ.VIJ'IbHVIK»

Pecypchbl BewecTBa U OCHOBHbIe NMPUHLMUNbI JProHoOMuKa

O RGO

o Kuakocts -
nnasmMa
3 1 Teno

GEI®

ac 24\13)] | cornacoBsanue 24
34)| Ha ypoBHe npocTpaHcTBa

1 \31)35)36)11)39)33)k(3) (2) (4) (7) (15 (11

CornacoBaHue CornacoBaHue
Ha ypoBHe nonen Ha ypoBHe noTtpebHoOCTEN
BpeMeHU .
17 [uazpamma 8X8 @ 6(20

*['uzaHmsbil — kKapnuku (38
°¢yHKL‘UH ydue.neHUH 26  nNpumep opHospemerHoro | jfotattouMcns Buccht

3ep|can|:u,e BbIMONHEHOD B
WCMONb30BaHUA U MUMMKPUM U gune wokonaakw

TQXHu quKaﬂ MUMUKPU@ HKUMWN MUBNeHusa (TeXHUYECKAA MUMMKPWSA),
HO WoKonaaKa
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: .:
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https://www.autocentre.ua/ua/news/moto/kompaniya-lit-motors-uzhe-gotovitsya-k-melkoserijnomu-proizvodstvu-elektroskutera-s-1-s-giroskopami-85025.html/amp

~

BEeTOHODONHLIN
Kanubp, Mm:807 mm (31,5 aroiiva)

Coeemcxoe IITP Hezmapeea
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Nu Name of video and link QR CODE TO VIDEO

er
of
top

4 4.1 npuém 4 y TpaHcMmuccuin hitps://voutu.be/4MbTAuUFtgRk

4 4.2 29 CHEFTOOYNCTKA BO3QYXOM b.MOPOB
https://youtu.be/3wNodyNJrNw

4 4.3 Kak npossnseT cebs 4 B npyxuHax hitps://youtu.be/bQ9ZvaEmD20

4 4.4 4 B cbopke «cucTema ToloTel» https://youtu.be/Um0St ISDRE

4 ACUMMETPNA SAXKNUMA A. CYXAHOB https://youtu.be/XDa7TQJk6nM [u]

4 onepauun ¢ pecypcom hopMbl . pecypcHoe 3peHune YarHuk hittps://youtu.be/ahlQLiemEKk

24 30 N 4 NMPAMOYT OJIbHAA ONADPATMA
https://youtu.be/LiEpl1prkWc

ynpax 200. 11 4 3amkoBbIn kupnnd https://youtu.be/bzQ6Jof

22 1 4 acnmmeTpud ravka [=] 4 =1

caMa 3aKiIiMMHMNBAaeTCHA - 4 14 15 NAYKA CUTAPET o6xoa nateHTa

https://youtu.be/h2eNmqMzzI8 =] hitps://youtu.be/sNFmHOO0Sibg



https://youtu.be/XDa7TQJk6nM
https://youtu.be/ahlQLlemEKk
https://youtu.be/LiEpI1prkWc
https://youtu.be/bzQ6JoPFSdg
https://youtu.be/h2eNmqMzzI8
https://youtu.be/sNFmHO0Sibg

a Disadvantages 1 and idea
= | -

Current position of glass New position of glass

To turn of position

df - - -

\ £

Short way -
for move of water

L ong way for move of water

« We can decrease “way for move of wat
er’ 1If to turn the position of glass to 9

O degree

KO . JaHWnoBoKKA © 2014




1.4.Harm_Hold substance

Air push of drops, change form of drops and transfer the drops
nepemeu—lae-rc—rpyﬂ oaffus es enengy !

Kaﬂ_ﬂﬂ R il  rorms —{ Jet of air 22 C heater

BO3/yXxa

resistance Changs of temparalure

ove i
ventilat ’
Y aepwmBaeT ( 36bITOUHAn) +(Drops of water)— sascon — et ofair 100G

hald

Sootf o b

CTEKNO < oass >

support L |

Jlo6asnaeT [loBepHynu cTékna Ha 90 rpaaycos

SHeDFHPO i ‘! Disaavantages 1 and idea
C Mﬂa M M Current position of glass New position of glass

I_IO Be DXHOCTHOFO - To turn_of pomtmn
HaTAAKEHUA

glass plastic N _ , Short way

‘ e for move of water
[N [ Y | J

MNipgpoduneHan HekoTopkie MNigpodrobuan
NOBEPXHOCTEL (CTEKNO) nnacTMmacckl noBepXHOCTL

3 MaNeHbkaa NPOMU3IBOAUTENbHOCTD



www.triz-solver.com

e allepeldTH oT CUMMETPUUHCH GO
PDMbl OBLEKTAE K ACMMMETPUUYHOH,

6) ECNM OBBEKT acuMMeTpHryeH, 4) 42 & ¥ H(Symmetry changes)
BENUUMTb CTENEeHb ACHMMMETRKH,

. BbIBCA: KBMEHWTDL THIN CUMME
TPHUH

http://www.altshuller.ru/triz/tecknikpiie108s s © 2014

Four. TTpuHumn acuMMer pHUHOCTH




v wwtrlz solver com L

a) |_|'c‘n'c‘L1Tl1 OT CHMMMETPUUHC A jare
PMbl 06LEKTA K ACUMMETPULYHONA,
&) ECNKM 06BEKT acHMMMETPpHUEH, ¥

BbIBCA: KBMEHUWTDL THIN CUMM
TPUH

Four, TIpuaiun acHMMeTpHIHOCTH




triz-solver.com

al MNepelTH 0T CUMMETDMUHC ¥
OBl CABBEKTA K ACHMMMETPDMUHUK.
6) ECNN 06bEKT aGUMMETPHUEH, 4) H& 8 A (Symmetry changes)

BeNHMUKMTb CTENeéHb ACKHMMETPI M.

@  BbliBOA MSMEHMTL TUIM CUMME
e PR é ! 0“
http://iwww.altshuller. ru/triz/tectnitpuia 108g 4 © 2014

Four. TIpHaOMn acHMMETpHYHOCTH
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[IODMEM 4 N cornacoBaHme

Harmonization and non harmonization as
recommendation for application

asuelsqns

Insulations material

@

1) - 5% a
. ' : Function of the surpris\_ ©

Time or Field

Technical mimicry phenomena l

: 5 5 giants and dwarveses . Yy -
1 Viaslow's hierarchy of needs #
as prototype for TESE . /
analysis -

e CornacoBaHume Mexay
bopMOM TenedoHa U

bopMOM Tena

y |

KO, JaHWMNoBGKKMA © 2014

4) (& A HAH(Symmetry changes)

-

Four. IIpuaiun acuMMeT pH4HOCTH




Harmonization and non harmonization as

recommendation for application

Insulations malerial

<D, (3
A
ey

asuelsqns

' Technical mimicry phenomena l

il 4 giants and dwarveses -
verarchy of needs g
ad

e COornacoBaHMe MexXAay NoONTIOWNEHUEM
PACTEHMA M MNONOKEHMEM coNnHUa

KO . JaHWnoBoKKA © 2014




[IODMEM 4 N cornacoBaHme

Harmonization and non harmonization as
recommendation for application

asuelsqns

Insulations material

' Technical mimicry phenomena .

giants and dwarveses

« CornacoBaHue Melay
NoNoXeHUEM CKOBOPOAKH U
rpasUTaumMOHHbLBIM NONEM,
L|T06|3| MNP CAM YOAANANCAH Four. [TpHHIHI aCHMMETPUYHOCTH

KO, JaHWMNoBGKKWMA © Z0TH




MecTHOe KauecTBO OTHOCMTENbHO NapaMeTpa « AaBNeHne yaepxaHua o6bek

Ta»
AoNwHO 6oiTb BOIBWKMM |, uTOObLI HAAEMHO YACPHMBATDL OObEKThI

AonwHo 6biTb HE BOSIbWKM, ( XoTA 6bl B 0OAHOM MeCTEe), UTO6bl YMEHbLWKWTD
SHEPIHUKD M3BNEUEHHUA OODEKTOB

3) 225 B3 (Local quality) 11) &2 &(Beforehand r:u:-mt:naﬁ'nsa.thc:unl'I

3 [o-8]||1l K9

11. [prEmHD
JAPAHEE MOIOHEHHOH NoavinKn

3. TTpHHIHN MECTHOTD KAYMECTRA

4) (& E 21A(Symmetry changes)

-

Four. H]THHIJ.FI'III ACHMMCTPHHMHOCTH

10) OiHl &2 (Preliminary action

ﬂ T°H—T°0

10, [peapapurentioe AeficTane

15) E# =4 (Dynamic parts)

15 s

15, [TpHHEIAD AHHAMIHOCTH

KO . AaHWnoBoKKiA © 2014




MeCTHOE KaYyeCcTEO OTHOCHMTENBHO NapamMeToa «pajuyc AOCKOOSPDAasHOMD OSbeKTas

Faguyc gonxeH blTe bOJIbW MM, 4TOSE YBENWMYKMTE NAOWaAb 408 YAepKaHKA OSbekT
OB

Pagmyc AONXEH 6blTh 66T HE BONBILUMI, { xOTA b1 B OAHOM MECTE), YTOSL! MMEeTh BO
AMONHOCTE NOMEeCTHTE TYAa ellgé KakoM TO NoNezHelM O6seKT
3) 28X E3(Local quality)

3 |0-8

3. INpuyupn MecTHOrO Ka¥ecTa

4) (B84 B (Symmetry changes)

4 [5-

Four. [TpHHLED ACHMMET PHYHOCTH

5) &4 (Merging)

2 | @D

5. Mpunigan obne nnenie

20) REA BHRO| X
(Continuity of useful action)

20, HenpepuprocTs Nome3noro JeficTans

10) oildl =2 (Preliminary action

ﬂ@ T°+— T

10, [Npeapapurensioe geilcTane I'C' : ﬂa HUNOBCKM H @ 20 _I 4
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~ : - ; =
. Invention of anti vibration nut /
\ ( for example) i

Strategy 1 and logic

discovering of new markets for
existing goods

Let’'s consider several strategies
for execution In practice

Strategy 2 ( A+ B)= suitable product for current customer
Strategy 3 ( A+ B)= new inventive product for invasion in new promising market




Strategy 1 and logic

Existing functions
Application area

Car industry

Railroad tie — Tl U - y '.- \

Wind generators o invention
i ' of special
nit

Long roof :_' S | | \ \
' Existing functions for nuts

Axviation turbine - 1. [Anti vibration ]

. . Information about level of
tensions
Decrease time for
installations

, "y i | . Decrease pressure to [
bridges it surface
' I = . Creation special place for
Ideality in practice is measuring of welding
product competitiveness . Increasing resistance for
Ameunt of Wonking Tools [Teerp m——— aggressive substance 9
. ¥ S Chrome 3/6 Zn...
_ N2 |

g I Remeove additional
N Hi systems ( equipments)
iy z__?'[_.‘.:-‘-’*’:_ﬂ . for applications

et . — . Alarm disconnectin
$ purchase, $ using, Sec, | (explosion accnrd%g to

signal)

NaHunoBCK | #HES




| Ideality in practice is measuring of

. . product competltweness
TESE&YFOS approach for calculation of new special nut | MZ“I; ~Usetut fnchons |
| i§’LI— =

2 (cost + HF—

Harmul function]

~ $pur(:ha$e $ using, Sec,
m, m2, m3, m/sec, kg
EEJ I{gf sec, Wt, .

S curve modeling of development and sub
trend:

= bi- poly- complex = “néw mono" -

q o
UOEN0AR [0 [P pESE




—XIsting functions for nuts

Anti vibration

Information about level
of tensions

Decrease time for install
ations

Decrease pressure t_

urface
: . : Creatiorj special place f
Ideality in practice is measuring of or welding

product competitiveness . Increasing resistance 10
r aggressive substance

.. @ZI\IWTETGE&M}/ 9 Chrome 3/6 Zn...

Not final set of additional useful functions>

Remove additional sysW
ems ( equipments) fo.,’
applications

Alarm disconnecting (ex
plosion according to s
ign al pyrotechnic fastener

Kg/ sec, Wi, .. hestilisinmidnliady “(3'2014 Fast assembling ‘

We can compare systems
from one destination
{ main function)
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hittp: e hexa ruipresentations php?lang i@ @Q%@%ﬁﬁgz@ﬁ%&yl d=5&presentationld=2




Seismicaction,
Vibration of buildings
Design,

Tension and
DEFORMATION

hittp: e hexa ruipresentations php?lang i@ @Q%@%ﬁﬁgz@ﬁ%&yl d=5&presentationld=2




consider of System for control

e Disadvantage:
 Big time for us




http: ffm fb rufarticled 2884 1/gavki-samokontryasc hiesya- nadejnoe-soedinenie-hez-shayvb-grovera-i-kontrgaek

- Anti vibration

spring

/ http frivetstar rufding 927 html

deformatio
Springs http:ftraiv-kom plekt ru/catalog/y ajkifdin7 967-gajka-stopo rmaya-sam okortsyaschayasya- pruzhi
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Anti vibratio




http:/fwww .alibaba.com/fproduct-detail/Hexagon-screw-hard-lock-nuts-made 134530577 .html

Asymmetry create Lock effect

Lock Nut %

Guide Ling

Taper Ling

\ 4 v v w
Screw thread

KO . JaHWnoBoKKA © 2014
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http://japan-product.com/ads/hard-lock-industry/
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Preventing the Upper locking

o g1 matror LI

nut from loosing by force 1s

loaded to P1 and P2 direction
when the wedge is inserted to

the arrow direction.

Lower nut

Tightening masgin(@®

T

a:Deflection




http://www. slipperybrick.com/2008/12/smartbolt-tells-you-when-to-stop-screwing/

“Clever the bolts”

3H(Color changes)

O--.
/\/E

/

32. HzMeHeHHe ITBeTa
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Mankind lives in such an amazing techno-golden-a
ge that even the bolt iz getting =mart. That's why it
= called the Smartholt, it's equipped with a tiny indi
cator dizsk on top that =shows vou just how tight it is.
Mo fancy electronics, just a simple visual tension in
dicator that =tarts out red and tums more black as it
gets tightened. Looks like a nipple, which makes ze
nze. Mine would turn colors if vou gave them a twis
1 too, They even have a more—precize verzion that
gge§[ qrg[gnfyellow 1o green when 90% tight, then bla
Cl A .

AR

\ '.Ill. AL Il.

Thi= iz a great invention, mostly because forque wr
ench's tend to be large and hard to maneuver in tig
ht =paces. If we can get regular =crews 1o do this, t

hat would be awezome.
T

KO . JaHWnoBoKKA © 2014




Examples of applications - Exemples d'applications - Beis piel Applikationen -
MNpumeps! npume Henua - Uygulamalar, Ornekler

Vary low head projection prevents damage to surface of panel
Affisurerment, pas de déténoration du support
Sahr geringer Kopflberstand, keine Beschéadigung der Oberflache

Ot WS i BLC TYN NONDBCA NPENOTBNA WAST NO B 08 He
OB e DE T

Sifir kafa Srallyi panal yireyinin zarsr gormesin angollar

Automated assembly gves vary short instalation time

Temps de pose court, automatization du processus

Gearinga Takizeiten, Prozressautomatisiorung
AsToMETHIALMR NDOUBCEE, HE3H B4 TENLHOE BDEWE LMina
Otomatik monts) gok kea uygulama siresi safjiar

Increased oad bearng (large haad)

Résistance renforcoe (tote large)

Erhohte Festigheit (groBer Kopf)

MNod paweHHan NPo<HoOCTe (Gonpwas ronoexa)
Yiksok yik tasima kapasitesi (genis kafah Oronenmiz)

Increasad tuming resistance

Systeme anti-rotation

Erhichte Viordrohfestighooit

MO8 bAlE HH OB ©ON PO THRNEHAE T DOB0 DE-W BE HAD
Yiksak donme direnc

Comosion resistance and high temperature compatibiiity
Rézistance & la comosion ot aux écarts do température
Tomperaturwechsal und Komosionsbestandighet
CTOREDCTE K EOPDOIAA H HEWE HEHAD TEMNeDaTyDe
Korazyon direnc ve yiksek sscakdik uyumiuiugu

-
)
D
-
O
W
T
O
O
D
Q)
O
O
O
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hitbp: dfnenans freeboard com e C T SED Y EL SERILES 9% EF % EESF 736 ELSEN3EF F-3ES % EOWEI I ELWEN- 30 C3 %0 01 2- 36 CT %E 0% EASERT ESWEF HEE S FTIE D9 B0 FF - 2P EEF %ET% EBFEH

Anti vibrati
on

Deformation after
application

http: Afweweer bollhoff rufrufruffasten erséspecial fastenerfrivetin g/ ridkl

ARV EOLKREFIFT M) S S




http://www bollhoff. ru/ru/r ffastenersfs ecial fastener/riveting/rivkle.ph

reation

ation BOLLHOFF

http://www. bollhoff. ru/ru/ru.

httss Aawme soutuBe2etim/watch?v=FEPupQcyj2U 35




http://rivetcom.narod.
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PR [aiika 3aKnenky, packnenbIBaeMoi ¢ OfIHOM C NBoL1
| 3aknenouHoe 1 BMeCTe ¢ 3TUM peaLboBoe coe , e SaKneno

o pe3L60it Ha TOHKOCTEHHBLIX NONLIX TeNax, KAKo OfIHOM CT
AEMKH 3 P Irl,lIF-I H,FILH
e & OnHO# CTOPOHBI - |
MCONOR_npe R BHyTpenHan pe3sba nozeonner kpennedue ya s, s

AEeTAMNM
 Ofpabon
MCKPUBNS

B "HEhCT PG MOHT AN

AT U I-‘IKTIFI“PH’

IH NS H X AR e O

@ GETO WELL
= M + anka 3aKnenku, packne
= ' 33AKNENKH
- :_..-'__1-3 HDUI’][JDIIDBEJH EEJK:FIUI'IKB_
i %_;, COE[MHEHWHA KOMDUHaLM
- / meTann”. bnaronaps Bl
Mpouect Kpenexa Tonbk
ABNAESTCA YCTOWYMBLIM K

TS

LITE BORTI

laiika ¢ OKaAMNAKDLWEN KPOMKOR HOCUTENE Pe3kiibl

WMpeansHoe gononHeHwe fnA HAWeN MCNETAHHOW 12

g NpOuned. buiCTpoe M NpocToe nNpumeHexne. [1nA ;
o MONOTKa WNK COOTBETCTEYIOLEero npecca

|

ey i‘w pressii
" ’f" JaKnNenoYyHan ralka ans TOHKC
i “ 4 Bonro-3aknenka npouHan nocd
‘ i i _“IJ |NA YCTAHOBKH 3NEMEHTA C K
A = YCTaHOBKA NPOUBOIMTCS C U
ﬂ_ TS E = COOTBETCTBYIMUETO WTaMNoBL

i INs yCTaHOBKM INEMEHTA C K

npodmnax. BoNTo-3aKNenKu p

YAdpa MONOTKEd ﬂ]’l.‘-—i KPEnneHAR MOryT LiLth MCNONbL3I0BaHL! KM COOTBETCT
i

MOLLY
[ alKa 3aKnenky, packnensIBacMon ¢ OfJHOA C1
*® M3-33 WMPOKOW NPOKNANKK 3aMbIKIIOWER 1o
MaTepuanos, TAKMX, KaK MCKYCCTBEHHLIE MaTe
opraHndeckoe crexno, 36oHuT 1 1. n. MNpouecc
CTOpOHe FAMLIKIIOLER NONOBKK

* MOLLY
AHKED ANA COSAMHEHWA |
T % Ty MpeansHLIA ANA NPUMEH

e ) &1t HMIONALUMOHHEX Ma TﬁpHFi
. -j_ Zié!]‘;p}'ll{—}H I1p]r1 MOMOLLEM O
ke roONoOBKK

CAPTIVE
_' ' © BRagnHBaeMbule COeUHUTENEHBIE 3NeMEHTR
: Wcnonb3yoTeA ANA TOHKOIo NWCTOBOND MeTanna, nr
|  NOCPENCTBOM 3aNpeccoBKy
g LLIMpOKWIA 3CCOPTUMEHNT (ravKK, ralKK C Nnog

1BACHE M

HO. JdaHWNOBGK



Use DOS approach

https://www.youtube.com/watch?v=JpUvNx1artU

* |Interesting prototype
for DECREASE

ENERGY DURING
INSTALLATION
(fast disassembling)



https://www.youtube.com/watch?v=JpUvNx1artU

Py I'OteCh f | C faSte NEel (fast dlsassembllng)

https://en.wikipedia.org/wiki/Pyrotechnic_fastener

— _
A pyrotechnic fastener (also called an explosive bo V4
astener, usually a nut or bolt, that incorporates a p

nitiated remotely. One or more explosive charges e

pically activated by an electric current, and the ch

more pieces. The bolt is typically scored around it

where the severance should occur. [1] Such bolts

ations 1o ensure separation between rocket stages

much more reliable than mechanical latches.

For safety and reliability, exploding bridgewire detd
5 are often used in aerospace technology instead «

More recent developments have used pulsed [aser
rough fiber-optic cables, which subsequently fire t

Gas generators are close cousinsg of pyrotechnic fa
erate large amounts of gas, as for turbopumps, to
ags, to eject Darachutes; and for similar applicatio
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| ANCHOR

A
CrBARREL O CAPTIVE WASHER O CLINCH
JCORNER O COUNTERSUME O DEEP COUNTERBORED

—
COFIXED O FLOATING O GANG CHANMEL O HEX O MINIATURE
REMOYABLE ELEMENT O RIGHT ANGLE ) SELF-ALIGHING :‘.I'

S TWELVE POINT SELF-SEALING < SELF-WREMCHING

KoHETPYHLUMH COMOLTONOPALMNCE rosk (MaTon cTonopatum = asdopmuponaHns)

ST =T L
mm-@@&g@

i h:/'wwnw. alibaba.com/product-detail/finc-

alloy-wood-insert-nut-furniture_434024695.html

2. http:/furniturelevelor.com/product-cate gory/t-

nuts/

3. http :/wowew weiku.com/products/6 54097 4/Iron_in

side_and outside_teeth_furniture_connecting_fitt

ing.html

. 4. http:/wowewe. g fast.com/html/Products/self-

I0BCKM : locking_nut_part_numbers.htm =0




5. http:/f ; nev-resur.ru/goods/ 12088977 -
gayka kanalmaya mpn 8

6. http:Jhwewwe.rsi-llc.rufcatalo gf85)

7.http:fimetalcastingservice.sell.nccecojustice.o

rgipz64f9ele-custom-precision-investment-
asting-steel-prop-nut-with-screw-thread-for-
ormwork-system.html

8. http:lixn---8shafjub3cgkde.xn--

p1ai."-::atalo,gfpozharnaja signalizacijafpozharnye

_gajkif?idhews=1383




O hitp:ivwwww.avioall.ru/gaivka_shaivba_zil_
130_capfy_kulaka_povor otnog o-018080/

10.https:iwww.drive2.rul/288230376153204
1367

11.hitp: !www rcdesign. rufarticlestools/'cnc

_mechanics
12. 7?7 He nawen...
13. hitp:/td-tehniks.com.ua/gayka-vinta-

14 natyarheniya-cepi-husgvarna-5015374-01
14.hitp: Nvipnewnat.rproducts/ 16381786
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For car's whee
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https: Henwikipedia. orgfwiki'Eccentric_(mechanism)

h’[’[DSZHI’U.WikiDedia.OerfWiI{ifSKCLLEHTDL{iIK [TEexHWER

hittp :iwww. imedway.ruaccessories/cata

log/201

16.

http:inveww.bolt.ruicatalog /‘gajki‘mebeln
— ye_G3igajka jeriksona_cilindricheskoj

286.html #limit=0

17.http: ivevedl. autonahodka.ru/catalogsa

DD0D34 28/
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4) (&4 B = (Symmetry changes)

£ -

Four. Tlpuauun aciMMeTpUYHOCTH

—ccentrics bol

https://iwwywv.drive. net/l/620814 2/

Ut ( use asymmetry)

@ §

MOBMWJIIAK

hitp ://’maven. me gway. rufa ccessories/catalog201
http: #/m. mobilluck. com. ua/photo/avtokre pezh/febifebi- F EBEE 1 SLBESME ARG K 1114 © 2014 45




18. https:iipinheadlocks.comistore/fjal

e ¢ KOHTRALM BIHTOM
rocT 12450-67

|t rers a0 HO. AaHunoeckuia @ 2014
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KoAsin uy
noAuaHUda




Manka c TpaneyengansHon peasboi
wecTurpaHHas ¢ Oyptukom MOCT 12462-67

Fafxa ¢ npasod peasbon lafka c nesol peanbon

o

Fina Mut
Inberaction With
Fina Thread

19. http 2/wawewe. perfectlockbolt.com/prod ucts’
20. http:pmetiz.ru/preimuschestva-primeneniya’l

KO . JaHWnoBoKKA © 2014




B 5 -‘ﬂf
BICT poTaAnMHan
raiika AEG
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KonecHpie raifky AnA cTanbHbIx
EOICCHBIX IHCKOB

KonecHpe rafku WA KoNeCHBIX THCKOR
M3 MCreors CIuiasa

Konecuuie raffkn WS KoNecHBX THCKOR
H3 JErKOre Crjia
radkaMu-“cerperkamu”

LU A MC KM

FAGE LMt TpeGo8 dunn ¢ Towesil cpaffem 8 o | C34 346

Ha cerogna:

+ DfbiyHan uensHan

EU ranka M12
WEAGABEIVETCA Ha
CI44/C 346

+ MpegyrpesneHie;

= He paapswasTcR
WEfGAbI0EaTe ELF
TaMEa ©C KOHYTHOH
wramiGion !l

Koneco oTKpyTATCRIN

« MomenT: 130 Nm
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22. http:/ipermatex.com.ua/anaerohimyg-rezbovoj fiksator wwsokoj-prochnosti-permatex-high-strength-
threadlocker-red/
23. http:/iwww.boatownerswarehouse.com/preduct-pi2583364tm 23

Hoxecmu 30ece

Stripped Thread
Repair Kit

s s fa B » [= = =

a) Ha pessly




Hard lock nut principle Vasili's materials

.--"f

. --______.-'
:“:——l.‘_[l.'_g'ﬂ!,‘_w bockony
2 ne from loomng by Sorce B

boaded 10 Pl and P72 darecon
w b the wadpe i rsonad 5o
e ¥ros dramon

d Deflecton

HO.G=N3 PARTINERSO14
KOREA




Car, bike and so on
I‘I/ OKpPbITHA, KDTDD‘bLe
/ A zawmuwaoT U npenﬁTCTByro
HU IO

HO.G=N3 PARTINERSO14
KOREA



http://www.elcosh.org/document/2056/1429/
d001051/5.html

2OTO OUEeHb UeHHaA ramka, MOXHO
HE TPATUTb BPEMA HA A0
[NPOI OH 1O PE3BE

= Ny
~Solution: Two piece S:'fp:iS{ lock 7{:!:
= !

e of

N,
W
N

HO.G=N3 PARTINERSO14
KOREA
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BBenn HEOAHOPOAHOCTDL, NPU3M p3naraeT CBET Ha pa3Hble UacToTbl { UBETA)

Flash movie

KO, JdaHmnoBoknia @ 2014




a O 3acCopeHnn ounbTpPoB
lex.ru/i/Ssb-pfPpLMAIZA

CP1 Clogging
of filter

Functional analys/

s anda directions
UEeHKa KaTd/I3 aTDErDB



https://disk.yandex.ru/i/Ssb-pfPpLMAiZA

OnucaHue NpobnNembl

[lpeAcTaBbTe cebe TeENNOBYHO CTAHUMKO NO CHUraH
MO YyrNa HEMHOIMO MeHbWe TeppUTOopUK [1eTpo3aBo
NCKa.

B cucteme WJ,EiJ'IeHI/IfI ,EI,I::IMOBle ra3oB ecTb 6N0K Ka
Tanm3aTopoB U3 TPEX aTaXeMW. [1OTONOK M NON COC
TOAT M3 KAaTalnm3dTOPOB.

azbl NeTAT CO CKOPOCTbI 15 M/cek, TeMnepaTypa
350 rpaaycos, kaxable 60 cekyHA BKNHOUAETCAH 2 Mo

pHa M3 4éx 1 3ByuaT Ha yacTtoTe 170 [y 10 cekyHA
nonapHo ¢ MowHocTbro 150 A6. Yepes 60 AHeW Ha
NONYy CKANNMBAKTCA « CYrpoobl M3 yacTul», 3a6MB
AHOTCA AUEMKM KAaTanmaaTopos.

BNoK ocTaHaBNMBAKOT, OCTYWAKT HEAENHD M NPOCT
O nonaTtamMu M NblNecocamMm youparoT uacTtuubl 30N
bl.

UTO MOXHO NPEANOXUTb, UTOBbI YBENMUMTDE MENPE

MOHTHbLIM MHTepBan 7
KO . JaHWnoBoKKiA © 2014 65




OGbIMHAA TennoRan CTaHUMA.
( Tonbko OUEHB OUEHb donbwan). HryT yronb, KOTOPbIE NepeMOononM 8 Nblib, Nonyd
AT Nap,

nap BepTHT £ MeTPOBOS KONECO TYPESUHLI, MeHepaTop MHKMT NO NRoBOAaM SNeKTPROH
bl, B KBAPTHUPDEX

rOpUT CBET...

Ha ogHOM M3 YHaCTKOB AbIMOBLIE rasbl Nepel BhlSPpOoCOM NPOXOAAT OYUCTKY C MOMO
Wb KaTanmzaTopos.
MOTOK razoe UMAET CBEPXY BHUZ CO CKOPOCTLIO 15 M/cek [ 9TO He 04 SbICTRO.. 4y Th M
eflneHHese Yyem O6bIYHBIH
KOMHATHLIM BEHTUNATOR AveT MNKM MNblnecoc... ),
MpepcTaeb cese TPW WKONbHBIX CNORTUMBHLIX 3ana ARyr Had APYromM C BbICOTOM NOTON
KOB NMpMMepHo 2, b meTpa.
Mon Kaxjgoro zana 3To NOTON0OK ANA HUMXe CTOAWSro. TONWKWHE 3TOro NepaekpblTUA &0
NelWe MeTpa, HO OHO

COCTOMT W3 KacceT [ Kak CcoThl 8 ynbe), rpyso roOBOPA, HASOP "Tpysodek sMecTe”,
Kaxgaa Tpysodka cienaHa My oKCcHia BaHagua M 27O 30Ha NPpoTaekaHWa XXMM peaklUuM,
KOTOpaa HaM He o9,
BaxHa ...[ Tam KM XMMWUKKM TONKOM HE 3HAKT ...) HO CO BpemMeHeM 3THU TPpYSOYKH 3asKB
alTca ( Yepesz BO gHelM NpUMEpHS).
ENCOK OCTaHaBNMUBaIOT,

CHHUXAIKT TemnepaTypy ¢ 3h0-370 40 HOpManNeHOR, TyQa 3ane3akoT Naud C© nonaTam
M M NblNecCoCamMm
M HAYMHAIO T YSMPaTe CYrpossl 3000kl
300a NoOABRNASTCA OT padoThl 4 FTOPHOBR [ 3TO KaK MEPUMXOHCKHME TPpYELl), KOTOpbIE BMY
POBaHLI B CTEHKMK
Kaxoro ataxa
http://www.acousticcleaning. com/cleaning. html

UTS MOXHOC MPEANOHMTE HE CHIIBHO MEHAR KOHCTPYKLUMKS A3 ¥YBEINMYEHIA
A

MEXPEMOHTHOIO MHTEPBANA 7 ) 5

MOMHUM, YTO 3TO PABOTAK I A@meBANE @291A0511M AEHL NPOCTOA KAMEES

( kOorga Noar 8 CNeUoBKax YEUpaloT cyrpodsl) = 1 MIAH AONNAPCB










sonic horn




http://www.acousticcleaning.comf/images/esp75ring. pdf
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http:/lwww.acousticcleaning.comicleaning.html 3aecb MHOIrO BUACO Kak 3BYK

ArycTHYecKaa QUMCTKA Pa3pywaeT cyrpotbl 30/bl

Brvaeo Ha 2TOHM CTRaHMUEe NOKAILIRAKT npeAcTarneHHe M3 KpynHer Wiy AT
pora. Chnega-KpynHerMwKMA Mardym Por ¢ adankael npW 30°, 40" 1 50 70T P
OF ABNASTCA NPOBEPEHHbIM YMWe &onee Yyem Ha hi'

Crnpaega eCcThb BUAEO, JeMOHCTPHMEYIOWME CNOCOSHOCTH YHMCTKKM HAaWMY OGSkl
Hblx 75 U PoOr 8 Tex ¥e gWManasoHax. 2TH pora, HaxodAWMWMKCA B SKCnnyaTal
MK Ha 08bekTax BOKpYr HAC U B MUPDe,

AKYCTHUYECKHWE OYUCTUTENH NMPHUMEHAKTCA B IWWHMPOKOM AManazoHe npumeHeH
MH, NO3TOMY OHW NpefnaraksTca B DasnNKYHblx YacToTax WM pazmepax, HHUMIHA
A OCHOBHAA YacToTa Tem 6Conble NNoWaak YOORKK, a TakkKe PHU3MYeCKoro p
AzmMepa SNoKa.,

OYHKUMA akyCcTHYeCcKkoro Cleaner ABnaeTca NpOCTOM, CXAaTblM BO3AYY BBOAMT
CA Yepes CNeuranbHoOe OTREepCTHME M BbI3bIBAET THUTAHOROM AMadpartoir 404
TMEKOTo ThYSonpoeoia, MarkMoeas Bbl3blBaceT MMNYNLC AaBneHMA, 4TOS6! bIT
b MoOMIBENEHHbBIM, KOTOPBIM 3aTeM YCUNWMBAELTCA B KONOKOMA., AdNrHa 1 SnkKK
NOCTOAHHOM KONOKONa—3TO TO, 4TO ONpefenaeT OCHOBHY K YacToTy.

SBYKOBOMO AABNEHUA, NMPOUIBOAMMEIF KONOKONOM BbIZbIBAST CANEBLIX OTNO
WHEHMA PeIOHWMPOBATL M BbISWMThL, Kak TONbLKO BbHISHMNM, MaTepHan yaanaeTcA
CAMOTEKOM WU/ MNKW ra30BOIrO NOTOKA.

AKYCTHUYECKAA OYMCTKA ABNASTCA AMCTaHUWMOHHAA TeXHONOrMA, NpejHaszHade
HHaA ANA YaaneHKMA TRepidblx YAacTHL, pacKadka Tam, rage 2004, Nblnk, Nopow
KW MK NIoGkle ApYIrMe Cyxke MaTeprandl Beli3blBADT HAKONNEHWEe, 3acCopeH
e, NHME0 TepMonepeHoca Npodnaemel,
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AMBER AFTER 60 DAYS




SITUATION IN CHAMBER AFTER 60 DAYS

-

CHHUMOK C 3KpaHa cMapTdoHa, NPOCTO MOUM (POTHUKOM




1. Project Selection and Definition
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sonic horn




Tube with air ( pressure 2 atm)




Zone with horizontal component

Yepe3 kaMmepy NpoxXoauT Tpyoa, rae eCrtb
BO3AYX 2 aTM
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Tube with air ( pressure 2 atm)




New design not create clogging

but necessary increase space for filters.
Cugtgﬁmgﬁdon't have place for new design

Existing desil
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1. Project Selection and Definition

iV Wil o A A iy
TEB T T AT I T TOEE T
P P R AT AL PR AL PR AP L LTI T TR
A T T AL ==
AT AL T TR AP TSI F AL LI T I
TS P ET A A TS AT ARSI LT T AT LS
RS AP TSTAA TS AAT TS IR TS LA
AIT 777N A7 77 i SIS T T
" 1320-406C ©
L —
2 O @ v e o
- . -] 3 e =
o b ("_Dl- .
@ ° =
- L ® ~ o
o oo e o
& O
3 e
e a
 J &  J - L J
o S 77
P A A
AT R T A RS AT TS

ST AT ST AT A TT A AT T IITSA S i
T el LI £ LS
I A LA i LA
FH A E AR ST T L E TS
Tl T D D A A el A
///’/‘/’//’/X/{/ i LIS LT LA TS il

FO NaHunnRokM (G 20114 i
Main resource for prevent clogging - air flow with contamination



Important resources for solving

Consideration of knife

Phenomena “Turn of axis”
F=) —~3
| . II\-?J ﬂ ) 2 |
[P ——"" -~

WWW.ENiZ-S0IVer.coM dexromen 3BOMIOUNK TEXHHKN €NOBOROT OCH BPALLEHWSR

?E‘ - (6
rasonic
— T knife

________- Laser Cutting

Right now w s

e use air flo Different

w for Types of

onta R e Movement
rinciple i, <= For airflow

5 from anal - N or _
ysis 9 time _ 7 Intermediate

mention abo ' / “N—~."  For
ut solid body P — Push

| ) contaminant
10. AaHunosckui © 4 Needs | | 99




hittp: ifoyreactor cofearchfe2 009 2082 % 2500 % 258E %2 S00% L5869 2000 % 25803 25005 2580 % 28 ¥ 2500% 2 5859 25009 25853 % 2501 92554 % 2aD0% 258 4% 250 0% 2 565
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Wave
movement
+ forward

Zone with horizontal component
‘IIIIIIIIIII’



solid

liquid

Solid —liquid

gas

Liquid — gas

[road map navigator for concept calculation
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« Concept 1 “ creation of horizontal ~ Chess order location.

component of velocity in air flow” f ==
or move contaminant and destroy
heaps of particles —_

MOy Iy

contaminant

-
-5:

Concept 3

Concept 2 “ if we will use
TWO cone with different an
gles we can obtain acceler
ation of air flow

« Concept 3° if we creale system
of cone with different height , we

xurc@noobtain . revolving of flowosand
tornado ( I'w[::-i:jthesiS)J




There is tree steps in clogging pr
ocess: 1) create heaps in the sur
face of metal net 2) airflow push
increased particles thru net 2) in
creased particles create cloggin
g of cassettes channel

First filling about problem of clog
ging

it we will permanent create agitat
ion surface of metal net { for exa
mple via some intermediate — b
rush” ? “ball"?) we can reduce re

ason of clogging in step 1

P




24) DIJHE & 0l Z(Intermediary )

24

24 Tlpununn mocpeauuxa

)

15) = =4 (Dynamic parts)

19

15. TTpaHuin ANHAMHUHOCTH
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35) 24 % ¥ 3(Parameter changes) |
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33, MaveHeHne pHa -XHM. COCTOSHIE
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ommend

“reject from air ( air flow
) and try use solid body

(“brush”? “ball”? “Rope”? .

)

18) J1 M= & &(Mechanical vibration)

18

18. IIprHyun Mexangeckix konebannii

T3 i

19) FIJ1= B &(Periodic action)
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http://www.buch-der-synergie.de/c_neu_html/c 08 11 _windenergie neue_ designs.ht

oscillation (vibration) of tape in win

http.//iwww. popularmechanics.com/science/e
K. AaHMNOBGKH H
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tapes remove conta
minations from whe
els via using resour
ces of created wind
during movement of
car
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2% Propellers ( brushes) remove contaminations

.l = ". L

revolving propell =~ 88
er with brushes | ]
remove harmful & )
insectes ( Musc .
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Cleaning rope brushes

We can use resources of air flow for cr
eate permanent cleaning surface of m
etal net _

ozcillation {vibration) of tape in wind

conkaminabans from
whaels via using
refources of created
wind during
mewarnent of car
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Movie 1

bt Moy poutube compsstoh A =mEt0xg

Movie 2

Two cleaning mechanisms for metal net :
1) Tube create turbulence (horizontal component)
2) Horn push the tube and move turbulence area



 Creating twisting via acoustics impulses fr

om horn and creating little vibration of meta

ovin objects by sound https.//www.youtube.com/watch?v=uENITui5_jU
tpsm vlvoutube comswatch?v=01QJXvH QY HORN

Sound move
https: M youtube comfwatch?v=L5ME AZ2sWid

https: ffveww youtube combwatch?y=avhamdcw:ic

https: Mfwnens Yo utube combnwatch?y=ZoyMNH-pocy 1)

https: fveewow youtube combwatch?y=K Y P 1DRhNxE
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http:/Awww . ligis. ru/effects/technics/69/index. htm

Hartmann,s generator

http://en.wikipedia.org/wiki/Coagulation_{disambiguation)

hittpiru wikipedia. o gbyikir % C 3% E0%N ET SR EE W F1%F 2% F0%F SN EARED%FA%ES BESKRETHER%FI%E 7 WEN%F 2 %ESRER%ED

« Galtman’'s generatot use air for

acoustic coagulation of water
or aerosols ( 2— 60 KHz, 11—2

0 Watt)

For remove plug in steam boile
rs

S

.
\

i

N

http://www. physics-words.com/130/195/2768581. html
http.//dic.academic.ru/dic.nsf/enc_physics/569/[ AJIbTOHA

KO . JaHWnoBoKKA © 2014




http:/Awww . ligis. ru/effects/technics/69/index. htm

Galton,s and Hartmann’'s generators

Bozpuy
Alr

Heat 5
for 500 C
Or for
Frost
13t
(different
Gases)

http.//dic.academic.ru/dic.nsf/enc_physics/o69/[ AJIbTOHA
KO . JaHWnoBoKKA © 2014




https:/iru.wikipedia.orgiwiki/CBUCTOK [ @anbToHa

CO2Z or N2 for fire extinguisher and cre

ff///f/ff///ff!fffﬁ?

'-*’*'ﬁ'f A PPIIIIIIIIS coustical coagulation of smoke

S
-

AN l__f
A A S AT ff/f/ff// /

Generatok of Galtoﬁ“

5.1.3. self-elimination of waste

www,triz-solver.com

« fire extinguishing liquid and gaseous nitrogen

* TYWEHWe OrHA XWAKAM W rasooBpasHbIM 830TOM "'_ N\ -
i i TELLER

T2 T3 T4 ™ T6
K. AaHMNOBGKKMA 2014
KwHorpamma npouecca noXapoTyWweHWa 1 AbiMoyaaneHus
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Principle of operation for mechanical activator. M cc h dan I Cal aCt I Vﬂtﬂ' s

Existing wind move activator in chaotic FOS prototype 1

directions

N
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"L ) s
NI W

WS |

suitable protot
ype - metal s

https:/fen.wikipedia.orgfwi

ponge for cl
eaning of dis

hes KO . JaHWnoBoKKA © 2014







[fimpeller for create
ijjHomogeneity medium

BN Little
Pulsation

Of flow
—

p——



solid

liquid

Solid —liquid

gas

Liquid — gas

wave

NN

revolvin

-

pendulu

NS

reciprocati

ng
Al

Forward
—

Existing
toda

horn |

[road map navigator for concept calculation

> aggregati
on condition

Existing -

Concept REFLE
COR (1-2-3

Impulzes of
velocity of p
articles
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Idea 10

KO . JaHWnoBoKKA © 2014

Use gravity
Field for
Shifting of
ash

The Fat must to be exist or not exist
Fat o

. L;- - Pork J

PC : The Fat must to be exist or not exist.

IFR: The fet can be removed ITSELF
» Solved via using gravity field
pmtut:,:p ( X element 1) and change the
= shape ( X element 2)




http://www.adamaz. ru/2008/07/15/turbulentnye-rynki.htmi

Direction :using turbulence ( FOS)

R, i, B

S

KO . JaHWnoBoKKA © 2014




Blended
winglet




( FOS&DOS)
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Wind in surface of roof
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swing lng m_eSh use resources of gravity field and hidden energy from horns

when the Horn work , it is create mechanical push to acoustic mirror

\\




4. MpUHLUN aCUMMETPUM

[TpoToTUN »  MN3obpeTeHune

4) &2 H BHA(Symmetry changes)

KpacHowékos MNétp. OO0 «HMO
«lannneoCkan»
= R

HeanocTtaTku TEXHUYECKON CUCTEMBI: Four. TIpuHIMT aCHMMETPUIHOCTH

15. ®opma He cornacoBaHa ¢ HC {(PoBHas wWéTka nnoxo NpoHUKaeT MeXxay 3ydamu)
27. HeaoctaTouHbI ypoBeHb UCMONMHEHUS (hyHKL MK

Mcnonbaysa NpUHUMA acCUMMETPUU caenaem NOBEPXHOCTb LUETKM UOTHYTON ¢ BbICTyNatoLL MK
YyacTAMU, UTODbI Nyuyllle NPOHUKATL MeXay 3ybamu.




4. MpUHUMN aCUMMETPUM

G
KpacHouweékos MNéTp. OO0 «HIMO
«ManuneoCkain»

HeaocTaTtkn TEXHUYECKON CUCTEMBI:

4) &4 HA(Symmetry changes)

<l O

Four. IIpuHLIEI acCHMMET PHYHOCTH

15. ®@opma He cornacoBaHa ¢ HC {[Monb3oBatenb MOXET He UMETL AocTaTou
KOPPEKTHOro NoAKMIOYEHNS JKECTKOro AUCKa.

27. HepocTaTouHbIM YpOBEHb UCMONHEHUA DYHKUMK (LUTEKEP HE KOHTPONUPY
NoAKNKYEHUA)

TexHnyeckoe NPOTUBOpPEYUE: Tonbko KOMNETEHTHbLIN NONb30BaTENb MOXET

3) 28X ZFE(Local quality)

3 10-8

5 HpHI—[]’.‘{HH MECTHOTI'O KaueCTBa

»Xe BpemMa NiobGoi nonb3oBaTenb A0MKEH UMETH BO3MOXXHOCTb MOAKIIOYEHNS.
NKP: LLTekep cam A0MKEH KOHTPONUPOBATL NPaBUNLHOCTL NOAKMIOYEHUA.

B HoBoM KOHCTPYKUUU €CTb HEeKuin ANeMeHT, KOTOprﬁ He MNO3BOJTUT NOAKNKYNUTE HEKOPPEKTHO.
MCI'IOJ'Ib3yFI npuHUUn acMMMETpPUUN caenaem WTeKep HECUMMETPUYHbIM. Takum 06[3830[\.4 lTeKep

MOXET ObITb BCTABMNEH €1UHCTBEHHbIM npaBuIiibHbLIM CcNnocodboMm




[BO34b AO/TKEH ObITb r1aaKMM, YTODbI NErKO
BXOAMN N HE CAAAKUM, YTOObI KOEMKO Aepra

Invention

4) (12 A A (Symmetry changes)

4 [5-

Four. TIpHHINT acHMMeT pHIHOCTH

Prototype

Npumep: A.B. WWMPUHKUH, 2017




[Tpnem 4.
[TpOdUNb NbIXKM ANA CAYCKA C rop

BLIZZARD i

4) & A HA(Symmetry changes)

A [ -

Four. TTpuHIMN acHMMETPUYHOCTH

Invention — uMMTaAUMA AYruU

Npumep: A.B. WKHUPUHKKUH, 2017

10




Prototype (npoTOoTWN)

Invention (M300peTeHne)

4) & A HA(Symmetry changes)

AL

e

Four. ITpHHINT acHMMETPHYHOCTH

KoMmnbroTepHas MblLlb.
YaobHaa B npuHUMNe, HO
X0Tenock Obl, YTOOLI
OGonbLuon naney He

ckonb3un n 6onee HageXHo

B PYKe CheElla Mbllb.

© 2017 E KyKyLUKUH

12) S& 2| (Equipotentiality) 20) 788 A2 A=

12 | D Al

12. TIpHHIMI 3KBHIOTEHITHATBHOCTH

(Continuity of useful action)

+
e~

20. HenmpepHIBHOCTE MOTIe3HOTO AeHCTRHA

oo™

AONOJIHUTETIBHO

3afencTBoBanu DonbLIOH

naned.

~

efa"“"”/ﬂ\HaTOhn|/|L|eC|<as=| dopma.
[Jo6aBunu pe3nHOBYHO Haknaaky
B obnacTu 0onbLWOro nansua.
[ntoc fo6aBMIn KHOMOK U

aunHadl

v

3) 28 ZA(Local quality)

3

O-O

3. IIpHHIMIT MECTHOTO KadecTBa




KykyLlknH E. B.
[lomallHee 3agaHue.
[Tpném 4. AcummeTtpud. Npumep 1.

Cwuna pyK Cuna pyk

4) A B A(Symmetry changes)

&L O -

Four. ITpHHIHI acCHMMET pHYHOCTH

Knaccuueckaga TtpeyronbHaa dopma 3a cUéT HecuMMeTpPUYHOU hOPMbI (« TPEYrONbHUK CO
Konacku-tpoctn. [na npeogoneHua CMeLleHUeM», yron HaknoHa anbda) pambl HET
npenaTcTBua TpebyeTcAa HOroW CHU3Y HeobX0AMMOCTH ToNKaTb HOroK Konéca, 40CTaToOMHO
noagTankueaTtb konéca ans YyCUNua pyk Ha cedbq YTobbl HAaKNMOHUTL Ha cebs

onpoknabliBaHUA KONACKN Ha ce0ds. KOMACKY AnA 3a€3a Harnpumep Ha 60p,£|,|0p.




KykywkuH E. B.
JlomallHee 3ajaHune.
[Tpném 4. AcnmmeTpusa. [Npnmep 2.

4) 184 B3 (Symmetry changes)

-

Four. [IpuHUNn aciMMeTpHYHOCTH

3) 28X EZ3&(Local quality)

O-O

3. [IpyHIHN MECTHOTO KadecTBa

[Mpu BbINMBaAHWU BOAbI U3 Begpa CTpyA
LUIMPOKAA U He CTPYKTYpPUpOBaHHAdA, NbET
©esa HanpasneHus. B HebonbLioe
OTBEpCTUE U3 Beapa He 3anuTb. MHoro
pacnneweTcs.

HoGaBunu Ha ropnbllWKO BeApa, UBMEHUB €ro
Kpyrnyio cpopmMmy Hanpaengaowmn n
CTPYKTYPUPYIOLLWIA CTPYIO BbiNUBalOLWENCA BOAbI
HOCUK. Takum obpa3oM MOKHO U3 Hero 6e3 notepu
XUAKOCTU HANWUTb AaKe B NMACTUKOBYIO OYThINKY.

BN deHoMeH
Lo6reanHeHuns

AnbTepHaTUBHbIX
cucTeM




Tnnbl KOHCTPYKUNA aBTOMOOUNBbHBLIX
cTeKnoo4yncTuTenen (aCUMMeTpus)

=F .

4) (24 ¥ A (Symmetry changes)

4 -

Four. [IpuHIAII acCHMMETPUYHOCTH

http://pikabu.rufstory/guotdvornikiguot_shchetki stekloochistitelya ikh vidyi i osobennosti 4033752




4. Npyaumn ACUMMETPUN

h
“~
1

ACCMMETPUYHAA BaHHa

ACHMMETPUYHOCTD KONe ACHMMETPUYHOCTD YaCoB ANA YBEANYEHNA
Ana yaobcrea paspesaHna NPMBAEKATENbHOCTH TOBaPa

4 [5-

Four. TTpuspen acusmeT prasocTit




Tononorna aBTOMOOMIBbHBLIX CTEKNOOUYUCTUTENEN (PeCYpPC NPOCTPAHCTBO)

OBbHOE pacnonoxexue
LETOK y COBPEMEHHbIX
nerkosbix asTomobunen

Ha Bbicokux

NPAMOY FoNbHbLIX
CTeKnax, XapakTepHo
ANnA asTobyCoB.

__ S

o ———

OnnoauTHO (xoaAwWwme
Apyr ot apyra)

pac NONOXEeHHbIe LWETKK
(HOpM. nonoxeHue -
BHU3Y, kak y Honda Civic
5D)

-

To xe camoe, ToNbKo
HOPM. NONOXEHUe -
Beepxy (kak y Seat
Toledo)

R

o

MpocTO OAUH ABOPHKUK:
Ha noboBom cTekne y
Taspuu, Oku; Ha 3agHem
cTekne y SonblmnHCTBa
asTomobunen.

N

-

OauH ynpaenaembiit

ABOPHUK (KakK y

Mercedes C u E-class)

https://ru.wikipedia.org/wiki/CTeknnoo4UCTUTENb

o

Ha Wwupokux HU3Kux
cTéknax (kak B
rpy3osukax, Toyota FJ
Cruiser)

/D

Takoe pacnonoxexue B
OCHOBHOM Yy aBTobDycoB
UNK rpy30BUKOB

N

BepxHuit npueog obbiueH
ANA TPaKTOPOR U cney.
TEXHUKU, UHOTAa Y
rPy30BUKOB WU
asTobycoB, peako Ka
33QHUX CTEeKknax

=N

o o

PegepcHoe
pacnonoxexue, Takoe
Hanpumep y Mercedes B
140-m ky3oee




Onepau,ml C peCypCOM tunbli cummeTPM B MAPYCHOM BOOPYXKEHUA

By Georges Clerc-Rampal - Clerc-Rampal, . (1913) Mer : la Mer Dans la Nature, la Mer et 'Homme, Paris: Librairie Larousse, p. 213, Public Domain

; https:fr{cc?qn ons. wi kimedia.orqlwﬂindeggﬁ php?curid=43217048
M ,:'4 ..\
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A lasse voile careée : B, voule carrde, humer; C, trangulaire sug

), triangulaice sur draille,
purhne sur il de senau
& bourcer: L. iriangeulaire

L anrigne sar corne o hdme, brigantine: G, aurigue sur anter
adrangulaire sur livaede, voile a livaede: K, trapézoidale sar

s vergue, voile de houari : M, qualeaneuaiaire sur antenng | 30) ot gt oto|U ¥ S

X (155 B8 (Smmoty chaood © 201 7 Pel_ueTH — l/l |.O ; (Flexible shells and thin films)

Four. TIpHHIAI ACHMMETPHUHOCTH - : 30. UcnompzoBanne rTHOKHX obomouek




Cucmema ponuUKoebIx KOHeefiepoe Ha ucronb308aHuUU cunbl mspkecmu 3a c4ém YKiTOHa

CUCTEMBI «Kapakypu» Ha MPon3BOACTBEHHbLIX NMUHUSIX
http://global.sus.co.ip/business/fa/karakuri/unit-movie02.php

| T © CyxaHoB A.l'. 2017
9 bonbuwwre cymmapHbie 3aTPAaTbl SHEPr M .

Mpuém 12 30eck ecmb,
flomomy ymo ecmb
Bos3moxHocms

Automatlon Chuter and Trolley «He MoGHUMamb» 2py3
Coenanu YKIIOH Pa3zdenunu koHselep Ha yacmu

4) &4 B A (Symmetry changes) 1) el (Seg mentation) 8) 2 & =(Weight compensation) 5) &4 (Merging)

O 1 | —1 8 |10 |9 |QD

Four. TIpHHIHI aCHMMETPHYHOCTH 1. Hpuauun ApoSieHmns 8. [IpiHumN aHTHBECA 5. ITpuniun obLeAnHeHI

BERa®Rh a8 0 —2— (g n:t G EUHRBREN. Y12 QIO T FHBHINS S

15) S X £4(Dynamic parts) 12) E& 2| (Equipotentiality) 25) 8 MHIA(Self-service)

9 Ve (12 | > |28 | OO

15. TIpHHIMI AHHAMHYHOCTH 12. TIpHHIHI SKBHNOTEHIHATTEHOCTH 25, [puHUHN caMoobCTyKHBAHHA




KykyWwKKUH E. B.
[MpOBOAMMOCTbL Kak NpUMep OTKasa OT Bpalla

TENbHOrO ABUXEHUA U npuUuémbl 4 U 15.
I'Ipmmep MHTEepeCceH OTKAa3O0M OT Tpa.EIMLIMOHHOFO NYTWU OT NOCTYNATENbHOIO K BpallaTeSibHOMY

I reciprocating

https:/Amvaw. youtube.comfwatch?v=4rdgnflLns s

https://medium.com/renewables-ru/B-TyHuce-co3ganun-seTporeHeparop-konubpu-tyer-wind-fd3dd2767916

* [NnaBHOE AOCTOMHCTBO BETPAKA—«KOAUBDU» B €ro Manblx rasapuTax no 5) & (Merging)
cpaBHeHUWKD C TpaaAWMUMOHHBIMIA BETPROreHeERATORAMIA. YCTAaHOBKU Tyer _
Wind 6yayT nonynAapHbl Ha HEBONbWMX yuacTkax 3emnun. B TyHUce 5 @
OTMEUAKDT, UTO HOBbIE BETPAKW XapakTepM3vHTCA HU3KKWM yYDOBHEM
wyma, No3TOMY ABNAKDTCA MAedbHbIM BAPMAHTOM ANA YCTAHOBKIA B
UuepTe ropoaa U Aaxe Bo3ne MMNOro AomMd.

WN3MeHUNU TUR CUMMETPUH ABa wapHupa

Operation with resources: space&substa?ées&flelds MICRO LEV

5. Mpunun o6beHHEHHA

4) H&A A (Symmetry changes) 15) & £4(Dynamic parts)

“Scenario” from dynamicity Increas PRINCIPLES

222 EEVAS
A S-0|5 Tl T b

lemoble system  jump  Jarl rotation  Mary jnts “’""’9 Ve Concletel elactc 29 |l'nni 91 \ 52.5 Fied
Four. IIpHHIIHN acHMMETPHYHOCTH 15. TIpuHIUD AHHAMHYHOCTH J i

CoxpaHunu wapHup \MAQR@V = — J\_J

© 2017 www.triz-solver.com

[MNoTepanu BypeyCTONUYNMBOCTL U MOBLICUIIN CTOMMOCTbL




Oom-aiuo — 3gaHue-goctonpumeyarensHocTe B Mockee. Otnuyaerca
HeoDbbluHoM ANUeBuaHON Gopmoi. CunTaeTCcAa 0OAHUM U3 Haubonee A pKUx
BONNOLWEHUIA «NYKKORCKOrO CTUNA» MOCKOBCKON apxuTekTypsl. B 1998r.
C.TkaueHko paspabotan npoekT zgaHusa anueenaHon hopmesl ANA POAUNBHOMO
Aoma B Bupneeme, Ho Tam 0TKa3anuck OT 3TN ugen. 3aTem 3T0T 40M
HamepeBanuck NOCTPOWTL Ha [aTpuapLumnx npyaax, Ho TaM apXUTEKTO Py TOXE He
yAanock BONNOTUTL CBOW 3ambicen. B utore gom 6bino peweHo Bo3gecTu Ha ynuue
MawukoBa Kak NPUCTPOIIKY K HOBOMY MHOTO3TXHOMY A0MY.

CrpouTtensCTBO Hayanock B 1998r. U 3aKOHYeHO B 2000r., no npoekTy C. B. TkaueHko.

Mo AaHHBIM 2008 1., L0M NPOAABANCA 3a $10 MOH

4) ¥4 M A(Symmetry changes)

4 -

Four. Tlpusugin acummct pirinocts

ag) 2848t & 8H(Strong oxidants)

0:

38, Cuwnanse oxncmerems

H.A.AnekcaHapoBa W e




Mpumep:WnpuHknH A.B

Mpmem 14.
CTON KBaApaTHbIM U KPYIAblK

Mou kommernmapuu Ha cnedyrowemMm cnatide.




MPUEM No4 A.JlaHoBeuKum

NpoToTun {(ecnu ecTb)

HN3o6peTeHue

LLlapoBo# KpaH C cuMmmeTpUYHbIM HapalKom

KommeHTapum (onucaxue)

Ana Toro 4to Bbl OTKPLITE/32KPLITE WAPOBON KPaH Ha Hem ecTe Bapawek.
Bapawek nmeeT cUMMETPUYHY 10 dopmy. Y AaHHOW KOHCTPYKUMMK eCTh
MUHYC — AN8 OTKPBITUA/3aKpeiTUa Heobxogumo npuknagbieaTs bonbwoe

ycunue.

LLlapoBoM KpaH C HE CUMMETPUYHbIM BapalKom

KommeHTapum (onucarme)
M3meHue KOHCTPYKUMo Bapawka, n caenas ee acCMMETPUYHON, MOKHO
YBEAUYMTL NAEYE BOSAENCTBMA CHMABI M TEM CBMBIM YMEHBLWWTE YCUANE

ANA OTKPBITUA/32KPBITMA WapPOEOrD KpaHa.

4) (a4 ¥ (Symmetry changes)

L |O-

Four. [TpuHuMn acHMMETPHYHOCTH

15) S = =/ (Dynamic parts)

15 ==

15. IlpHHUMI AMHAMHYHOCTH




Makcum Abpamos 2017

MPUEM Ne4 — MNpuHyMn acuMmMmeTpun

NpoTtoTun (ecnu ecTb)

Konka ApoB «TpaauLMOHHBIM» KONYHOM -

5) &% (Merging)

Konka apoB acMMMeTPUYHBIM TONMOPOM

°> | @D

. < 7 S. Mpunupen obveinenns
T N e - = | =
" B~ TadreHuwanbHanA COCTaBNANWANA Y NpoToTHNA 2 pasa
i 3 W cHMMeTpUYHO , @ y M300peTeHnA OHa BOSHUKaeT

" X BosHukaer 3 pasa ( ymHoxeHue QyHKUMM Ha YHCNo)
W cosgaér gononHUTENBHYH PYHKUMIO «BbIDpOCH

”» > r 4

il

[NA Konku Apoe NpPUMEHARTCA xTDGﬂHLIHOHHbe‘I»
ON33AH KONYH3, YTO MHOTA3 NPUBOANT K NN WHWUM
OBWKEHWAM ONA NONHOT0 Pa3beauHeHWA YacTen.

BnarogapA HeCMMMETPUYHOW QOpMe BO3HMKAET TaHreHUNWanbHaA
COCT3BNAK WAA ¥ BEKTOPA CUNbl, KOTOPAA YaCTb KWHETUYECKON IHeprun
HanpaenAeT Ha ebIOpPOC OTPYONEHHOM YACTH B CTOPOHY

HN306peTeHue

- -

N
o
B A W
T 3 "\ 1
A e

4) 84 P A(Symmetry changes) | ._6)- UBE[Mutilunclion;M— 3) 29X &3 (Local quality)

0)REN XNE2A Ua 21) 281 8 3381 21(Skippina)
(Continuity of useful action)
A4 >-0j6 [=])|3 [08]|M [0 |=&.
Four ||N.,,u,m_u-“.“w,ml.",,‘cm 6. [Tpumunn yHHBCPCABHOCTH 3. Mpunupen MECTIONO KauecTna 5 20 H:lrpq\.lmn:n:ml 21. INpununn np\cn.m—




Makcum Abpamos 2017

http://irepair.ru/interesnoe-na-irepair-rushiniasimmetrichnyjrisunok-protektora

H3o6peTeHne

MPUEM Ne4 - MpuHUyMn acuMmeTpun
NpoToTHn {(ecnu ecTy)

lpoTekTop

CHMMeTpH‘IHble LW KMHbI ACHMMETpH'-IHbIe LWKWHbI
ACMMMETDM‘-IH blﬁ H3 BHElWHel CTOPOHE MCNONb3YeTcA
0onee Teepaan pe3nHa ( pa3HbIN
K03 PuuMeHT MyKa + pasHbIi
K03 PUUMEHT TPEHUA KAYBHUA YTO,
NO3BONAET yBEPEHO NPOXOQUTL CNOXHbLIE

CvuMMeTPUYHbLIN

..-.' o I-_ ._—_—‘ “

YBemueHne NatHa ™

KOHTaKTa NpH NOBOPOTE, ™oy .\ 11y o)
.

-4 B BN Y

MpoTOTUN C CHMMETPHUYHLIM PUCYHKOM NPOTEKTOPa, Ha
EHEWHEN W BHYTDBHHGF‘I NOBEPXHOCTH WWHBI onuuaxoaui
Ecnu xoaddbuumeHTbI

KO3 (PULUHEeHT TpeHHA KayeHHA. Mpu noBopoOTe WHHA
aecdopmupyeTca, 3T0 YyMeHblaeT NATHO KOHTaKTa

TpeHue 6onbwoe —maneHsuKoe TPEHMUA pasHbie

11) 2 &(Beforehand r;ommm-mllt;'nn)I

Koaghgpuyuerrm MNyxa 1 |
4) A8 4 ©A(Symmetry changes) 3) ¥ A B3 (Local quality) 5) & (Merging)
4 > 3 (08|15 [a] &9
3. TpHHIHN MECTHOMO KASCCTRA 5. Mpunuun obremncns

Four. [Tpumiin acnyMeT pusocTn sspanee noyoxennoll nogymxn




Makcum Abpamos 2017
MPUEM Ne4 - MpuHyun AcummeTpumn

Mpumep BHegpeHHOW naeun B AeACTBYIOLLEE NPOM3BOACTBO Uso6peTeH e

AccHMMeTpUYHOE pacnonoXeHue Lenei Ha
T _' |' : .-. B’:"{_' ’ |

KoHBeWlep uenHon Ansa nanner.

Y TpaHcnopTepa WMEeeTCa TPK PAda Leneil, Ha

4) 18y ®A(Symmetry changes) 5) &% (Merging) 17) & # ¥ (Dimensionality change) | KOTOPbIE YKNAALIEAIOT C7 i ABICKYTCR pecCopHbie
38roT 0B KN

ana GokoBOre MHOYKUMOHHOO Harpesea.
- 5 ﬂ? Uenn pacnonoxeHsl aCCHMET PHYHO
OTHOCHTENLHO APYT APYTa, YTO NO3BONAET

YKNagsiBars W Harpeears NUCTbl
Four. TTpasumnm aciMMeT pHIHOCTH S, lNpunusn obveannenns 17. Mepexoa s Apyroe msepeHne NwoBoit gnuHbl 1 0gHOBPEMEHHO genars Gokosoil

Harpes ana Gonblwero KoNUYeCTBa M3genmit.




Resources of hidden space in current design

* the solenoid here not suitable, becausé we must move the blind
s in 2 mm and length of solenoid are about 2 mm. Necessary se
arch another driver for blinds




Linear long-stroke magnetoelectric direct current drive

MarHHUT BTATHBacTCA BHYIpbh Karymku Ne2. Bo 11
uxy Nel:

http://iml

.htm

uc. 1.1. KoHeTpYKUHA THHEeAHOTO ATHHHOXOJOEOTO MarHHTOXTEKTPH

PHEOX COCTOHT HS KATYIIKH H PAaMBI, CMIOCOOHBIX NepeMemaTsca ApY!
[MBIKAOIIME MATHHUTHLIHA NMOTOK. BIoae cepaeunma no HAMPaBIAON:
1SEHEAEMOro MPHEOJOM, H, COOTEETCTESHHO, HANpaETeHHe MepeNelE

14 NOATEepAIeHHA paboTOCNIOCOOHOCTH KOECTPYKIIHMY H JaTbHefme

arHHT BTATHBaeTcA BHYTpb Karymku Nel. Karymks
KO€.

http://vorph-a1.blogspot. kr/2014/06/blog-post. html
JInHeNHbIM ANUHHOXOAOBbLIN MAarHUTOINEKTPUUYECKUN NPUBOL MOCTOAHHOIO TOKa




Linear long-stroke magnetoelectric direct current drive l!z"EIHII

the wedge push the
blinds forward for create
position " close" and
magnet hold contact
between wedge and
blinds for move the
blinds in position "open"”

2rnaMeny no cnanguHroBoii cucteMe -

Copyright © Addison Wesley Longman, Inc




_.inear long-stroke magnetoelectric direct current drive

4) &4 ¥ A (Symmetry changes)

4 |&-0

Four. IpuAnun acHMMeTpHMHOCTH

20) RES R\ h
(Continuity of useful action)

N |l

20. HenpeprIBHOCTE MOJEIHOTO JeficTrm

we can remove the magnet holder if
we create asymmetric stick ( wedge)

| Operation with resources: space & substances & fields MICRO LEV

“Scenario” from dynamicity Increase PR|NC|P|_ES 36/

’ I i { r 30 2 535

lemoble wstem jump  Janl potation  Mary janlz g::: r%gﬁgldelf elathe

‘MACRQ EVIE
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4) (4 & B A (Symmetry changes)

0 - | Operation with resources: space & substances & fields

Four. TIpHHINT aCHMMET PHUHOCTH “Scel'lal'io fmm dynaml(:lty Increase PRINCIPLES

4 15
20) REE VO L=
(Continuity of useful action) 30 5 3 5

o
|-|-+£ lmoble system jump  Janl potation Mm,l jinlg  Wave Eorr?leleh elathe lmd 9 \ 5.2.5 Fed

movemen
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NMapa ¢poTOK U3 MarasmHa no
NMpoaaxe cBETUNBbHUKOB..
Hy pa3Be He KpacuBo ???
O6bluHbIN goaeKkasaap.. Ho

3aBopaxupaeT B3rnda...




LED Tube 4ft

36W
192 LEDs

\F

16. baHanbHaA chopma u uBeT h4_17 5 6 20 |




Cnocobbl NonyYyeHna HETKAHOro MaTepuana

OCHOBHOW cTaguel NoNyYeHUs HETKaHbIX MaTepUarosB SBNAETCH CTagus CKPenmeHus BONOKHUCTOW OCHOBLI, NOMyYaeMol
OAHUM U3 CNOCODOB: MEXaHUYECKUM, a3pOANHAMUYECKUM, T PABITUYECKUM, MEKTPOCTATUUYECKUM UMW BONMOKHOOBpa3yHOLLUM.
Cnocobbl CkpenneHusa HETKaHbIX MaTepuaros:

XuMuueckoe Unu aAreanoHHoe ckpenneHue (KneeBoli cnocot) — cpopMOBaHHOE MOMOTHO NPOMUTHIBAETCA, NOKPLIBAETCA UMK
OpPOLLAETCA CBASYIOLLUM KOMMNOHEHTOM, HaHECEHWE KOTOPOrO MOXKET ObITh CMMOLWHBLIM UMK (hparMeHTUPOBaHHBIM. CBA3YIOLW WA
KOMMOHEHT, KaK NPaBuIio, MPUMEHSIOTCH B BUAE BOAHLIX PACTBOPOB, B HEKOTOPLIX Cry4Yasx UCMOMb3YOT OpraHuieckne
PacTBOPUTENMW.

TepMmUyeckoe CkpenneHne — B 3ToM cnocobe UCNoNb3yTCA TEPMONIACTUYHLIE CBOWCTBA HEKOTOPLIX CUHTETUYECKUX BOMOKOH.
MNHorga Mecnonb3yTCA BONMOKHA, U3 KOTOPLIX COCTOUT HETKaHLIA MaTepuar, HO B BOMbLUMHCTBE CyYaeB B HETKaHbBIA MaTepuarn
elle Ha cTaguun opMOoBaHMA cneluanbHo AobaBnsaloT HeBoMNbLOe KONMUYECTBO BOMOKOH C HU3KOW TeMnepaTypoi nnaeneHus

«OMKOMMNOHEHT”).
( ) _ YTennutenb noga MUKPOCKONoMm (pa3mep 1x1 mm)
MexaHuueckoe (DPUKLMOHHOE) CKpenneHue: TepMOCKpenneHue Mexay BorokHaMIt
» Mopuctble _ -
nUrnonpobuBHLBIR cNocob. :
HeTKaHble

BA3AMNbHO-MPOLWWBHOW CNOCOB6.
rMMAPOCTPYHAHBIKX crnocob (TexHornorna CnaHnewnc). Mafepralibl

04,31,01.0524,35 27 HefoCTaTOUHbIA YPOBEHL UENONHEHNA b
13 Bonblwune rabapuTol

Ncnonb3oBaHMe aCUMMETPUYHON CTPYKTYpbI
[Ona yBennuyeHus Tennos3awmnTHbIX CBONCTB

C 0< f( l,Sf 0 OGbIYHBIA  yTennuTens ¢ Shelter® Loft ¢ ToHkumu
TONCTHIMU BONOKHAMM. BONOKHAMMU.

OTCCK KonuuecTso “cesizeit” — 69 KonuyecTeo “ceaseit” — 143

TeIUIO3alMTHOrO NaKkeTa
NannHa O.A.
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B Poccuun mopoxeHoe B coBpeMeHHOM BapuaHTe noaBunochb B XVl Beke.
—

" eeenet
MSArKOe MOPOXEHOe
* BHYTPU KPUBbIX
TpybokK
_ . f H www.triz-solver.com
'lonble KbuBbie Tbvo ° 0 ‘: =3

MaccoBoe

Mpoun3sBoacTBO

B CCCP 1932 o~ -—/’.'
cTopUs

https://ru.wikipedia.org/wiki/MoposkeHoe#
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MPUEM Ne4-—

[lpoTOoTUN

O. NannHa N3o6peTeHune

[MpAMoyronbHaa BaHHa. Cdpepuueckada BaHHa

L

HeTuwe poccuiickoro nsobpeTtaTtensa AnekcaHapa
>KyKkoBCKOro NO3BOAAET NOMYUMTE OLWYLEHWE NAPEHUH B
BO3AYXE BO BPEMSA NPUHATHA BaHHbI.

04,26,06 ! ” =

Pecypc TMNOB CUMMETPUK
€CTb Bcerga

. | x
¥ = .. R\
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|I‘Ipoto'run | O. NanvHa |Haoﬁpetenue

MNpAMoyronbHaA BaHHa. Cédepmrueckan BaHHaA

NONYYMTL OLYLEHME Map eHNA B
BO3AyXe BO BpeMA NPUHATHUA
BaHHbI.
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)JBpeaHble BeulecTBa

JHannune pacxoaHbiX BEWECTB

) ManeHbkaa NpoOM3BOAUTENbHOCTb
JHMW3Kana sHeproHacbIlWEeHHOCTL BellecTsa
) Heo6xoanMMocTb yéupaTb BewecTsa

) [1hoxan peryiMposka NOTOKOB BeulecTsa

edloomeg

« Pecypc MPOCTPAHCTBO (cmeHa TMNOB C

UMMETPUN),

OAUHakoBblii HepocTtaTtok (16) U MNpuém 4

7) BpeAaHble nona
) Bonbwor Bec

) Bonbwoe CYMMapHOe aHepronoTpesneHue,
KNoyad YTHIUM3aymio CUCTeMbl Nocne
Cnonb3oBaHKMA

0) Bonbwoe sHepronoTpesSIeHne Npuy
KAKUEeHHH

1) Bonbwoe sHepronoTpesneHue npu
epeknUueHUHU

Tunoeble Heaoctatku

suldaHe

VIHAYCA UACT O

.* BELLECTBA |

7D

3) Bonbwue radaprTbl NPHU NEpPeHOCKe
ABonblwre radapuTbl NPpU xpaHeHun 15)dopm
e cornacosaHa ¢ HC

6) baHanbHana dbopma 1 uBeT
7) ManeHbkaa AMCTaHUMA npodera
8) OTCcyTCcTBYET MOSUIBHOCTD

ogLoHedLyodEU

9) ManeHbkoe BpemMa MU3HW CUCTEMDbI
NONMOBEUHOCTD)

20) Bonbwoe BpeMa nepesapaaxku
1) ManeHbkoe BpeMa aBTOHOMHOM pasoThl

?2) llonroe BpeMa NpUroTOBIEHUI K
CNONb30BAHUIO

3) Bonbwoe BpeMAa MCNONHEHWA Npouecca
1) Bonbwoe BpemMa oBNaAeHUA YMEHWEM

Bwadg

" Y Darflivsky® 2015 u7@

Tynbl ABUXEHWA
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[ OYHKUMH
[ NonesHbie
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(6) B.a.®0N

K)HeT ncnpaBuUTenbHOM hyHKIWK

6) MU36bITOUHBLIA YPOBEHb MCNONHEHMA QYHKU
7) HepocTaTouHbIM ypoBEeHb MCNONHEHUA
YHKUHH

8) Mano AoNONHUTENbHbBIX BYHKUWI

9) HM3kana HAAEWHOCTb

0) Tpeb6yeT HaMuUMA AONONHUTENbHbBIX CUCTEM
TPUMMMUHI Kak nepegada GyHKUMH APYIrUM
nemMeHTam CUCTEMbI)
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Four. TIpuHIHI acCHMMETPUYHOCTH
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Idea 1 for new principle of operation _M-
“Reciprocating movement for trimming”

22 ponroe BpeMA I'IpIIIFOTOBHeHIIIﬁ K UICNONb30BaHUIO

assist device

S _Z 1

CheckK list

For search prototypes
Directions in =
researching - # L Lrowo 19

Targets of the project: e L — = H reciprocating | = —,

1. cost reduction " 5
2. decrease of the energg
and time in installation -
de installation |
I é‘ I \
- ota

b et i o1 Reciprocating movement D (péndunum
Djrection 1 for cost reduction : U"’/ ]Ml
T21=0 AAN




Tube with two screw groove

Locking mechanism —_——

,,)kga‘-

Worm sorew

f—

_ — PY aonroe BpeMs NpUroToBrieHUM

7

K UCnonb3oBaHUo

Locking spring




Directions in

researching -
Targets of the project: = \{,Q\

1. cost reduction
55 2. decrease of the energgl(
and time in installation

de installation
|

i B
Disadvantages -

invisible zone for installation , long
me, big energy for installation

Djrection 1 for cost reduction :

\ 222750

“pendulum movement”




I3 22 nonroe BpeMsS NPUroTOoBNEHUN K UCNOQL2aRaumn

“pendulum movement” : principle of operatior >"ections in
researching

okil?page id T 3 Targets of the project:
Standing ; b 1. cost reduction

assist device — AL Wit 2. decrease of the energy
: v and time in installation &
de installation

“Disadvantages -
invisible zone for installation , long
< time, big energy for installation

Dijrection 1 for cost reduction :

\ 9090

Check list
For search prototypes

Pendulum
movement




Pyramidal mirror

4) 124 ¥ F(Symmetry changes)

4 ©-0

17. Ilepexon B Apyroe uaMepeHue
Four. Tlpuanun acuMMeTpHYHOCTH DeROf BAE) B
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