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Last OPerator BEVEL.......cc.coouiiiiiiiiiieeeet ettt ettt st re et e s bt e be st sat e sbe et st b eas 24
N i £ PO PRSPPI 24
WIALR EFP. ..ttt ettt et e st e st e st e e bt e st e e st e s b e e s st e s sbeassbesabeenateenbeennbesares 24
SBBIMIEIILS. . ..tteeeeittee ettt ettt e et e e ettt e e e sttt e e e s atba e e s e abt e e e e s st aae e e asb e e e e et tee e e e bb e e e e e ataaeeeentaaeeenrtaeeeas 24
SAPE. .. ettt et et e e h e e st e e h e e et e e h e e e te e bt e s be e atesabeeeaeesbeenatesbeenne 24
IMaALETIAL INAEX...cceiutiiiiiieiieeeteeete ettt e et e s ste e s st ee e st e e sbaeesbseesssaeesssaaenssaeensseesnssaesnsseessseens 24
Harden NOTTNALS. ......oocuiiiieieeeete ettt ettt st e e st e e s bt e e bt e sabeessbeessbesseesaseesntesnseans 24
ClamP OVETIAD. ... utteeiiieeiiieieiieeete ettt et e st e s st e s st e e s aeeesssbaeesssaeesssaeessaeesssseesnssseesssseesssseesnssees 24
LLOOP STIAO...c.eeeitteeeeee ettt ettt et b et b ettt a ettt b e et s e e ae et e et e beeaee 25
IMLATK SAIMIS.....c.uviiiiiieeiiieeeiteeste e et e st e e sttt e st e e st e e s beeesabeesssbeesssaeesseesssseesssaaenssaeenssaesnsseesnsseesnsseensees 25
IMATK SHATP.c. .ttt ettt ettt e st e bt e st e e bt e s ab e e bt e et e e bt e s abeebaesateeneennee 25
OULET IMILOT...eeeeeieeeeeeiiteee ettt e e et e e e ettt e e e e bt e e e e sttt e e e s abbeeessassteesesasaeeeeassbaeesasssaaeesssssaeeesssssaessnsssteasannns 25
] 1 13 3 OO U OO TP U P RT PR PR 25

o 1l 1 OO ST USRS 25
AATCuitiiteeet ettt e s e e e s e bt e e bt e e ab e e e ab e e e ab e e s baeesbeeeas 25
IINIET VIO ...ceeeiiteeeeettee ettt ettt e ettt e e ettt e e e st ta e e s s bt e e s esanbteeessasbaeesessbaeesssssaaeesnssaaesssnseeesanans 25
] 1 13 3 OO OO TP PT ST PRRTRPPR 25
ATttt ettt et e e ettt e s ettt e e e e bt e e e e bt e e e e bt e e e e e bt e e e e ettt ee e e btaeeeeanaaaeeeenraeeeenanee 25
SPICAM. ...ttt ettt ettt ettt st b et a bt et a bt e eae e bt et e e ae e bt e b e ent e bt ebeeanenreea 25
IEOTSECEIONS. «..eteeeeiiiteee ettt ettt e e e ettt e e e st e e e s e sasateeeessasbeeeessassbaeesessssaaeeessassaeeesnsnsaaeessssssaeensnnnn 26
Face Srength IMOGE. .......co.veiiiiiieeete ettt sttt ettt et et b e st et e s bt e sreeneeanes 26
INOIIB.....cee ettt ettt e e sttt e e e st e e s s e bt e e e s asb e e e s sb b e e e e s st e e e e e bt e e e e e abaaeeeeabteeeeantaaeennraas 26
INBW ..ttt ettt et e s e e bt e st e e bt e et e e bt e e a b e e bt e et e e bt e e a b e e bt e et e e bt e e abeeeateebe e ateeabeenateeares 26

FaN i (ol =T« PO OO OSSO RUPRRRUSRRRPRRRRTRNE 26
AL ettt ettt et et e et e st e e bt e st e e bt e et e e bt e e a b e e bt e e be et e e eateenbeenabeeabaan 26
00} i1 (I 174 <O RUURRPSRRPO 26
Profile TYPE CUSIOML ..coutiruiiiieieeitenieei ettt ettt st se et e s bttt st s bt et et e s bt e besatesseebe et esseenesanenneen 26
PIOSOL. ..ttt e e et e e s ettt e e e e ettt e e e e bt e e e e et e e e e e s abaaeeeesntaeeeeeareaes 26
/7076 11 5 1o PSP P PP PP PP 26
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/7016 11 1 L ST P PP PP PP 26
070 T RSO P UURUUPRRRUSRRPPRRINt 26
RESEE VIBW ...ttt et ae e s aae e s ane e s anes 26

RESEE CUIVE...ceiiiieeieittee ettt e ettt e s sttt e e s sttt e e e s bt eeessasaaeeseasbaeeessasaeeessassaaesssasnaeesnnns 27

REVEISE Path...c..coiiiiiiiie ettt sttt st s sbe e 27
TOGElE Profile ClIPPING.....ciciiieiiieiieiieeiteeieeeteeste et e e vt esaeesteeeteesaeessseesseessseeesseesssesseesssessssesnseans 27
CUIVE VIBW ..ttt et e s b e e s ab e e s ab e e s bb e e saaesesbaeesabaeesnnaes 27
Handle Type Auto Handle...........ooouiiiriiiiiiiiieecteeeeeete et see st e sveeesaeessveessanaeenes 27

Handle Type Vector Handle...........cccovueiiirieniinieenienteeeeeeeeeeeeesit ettt 27

Handle Type Free Handle...........coocuviiiiiiiiiiieecieccteeeeeste et e e s saae s aae s e e e e 27

Handle Type Aligned Free Handle...........ccccooeriiriiiiieniininieieieneeneeeetesreeeeeeesee e 27

XY VALUES. ...ttt ettt ettt e st s et e e s ate e s st e e s sbeessssaeesabae e e abee e abeesestaeeesaeeensaaeenns 27

DIELELE. ...ttt ettt st b et h b et e s ae ettt eeae e bt e b e sseebeennenne 27

Sample SraiGht EAGeS......uiiiiiiiiiiiieiieeeitecee ettt erte s rte e s ire e s aaeestaeesbaeesssaeesssaessssaesnssessnns 27
Sample Even LenGths.......cocuooiiiiiiieeeeeeet ettt sttt ettt s 27

LOOD CUL TOOIS GIOUP....eeeeirieeiieeriieeiieeenieeesteessteeessteesteeessaesssstesssseesssseessssaessssessssseesssseessseeesssseenseesssseesssnes 28
|0 To 0 N 1 L PO PP PTOPI 28
TOOL SOUUNES. ...eeieeieieiieieiie ettt ettt e e ste e st e e et eesbeeessbaeessbaeesssaeesssaessssaessseesssseessseessseessseenseesnns 28
INUINIDET OFf CULS....cnviiitieitieieeteteee ettt sttt et s e be ettt s e s st e bt e be e b e sanesseenneenne 28
COTTECE UV 'Sttt ettt ettt e e e sttt e e e st e e e s st a e e s s asaa e e e s sbbaeessssaeesesassaeeesnssaeessnnsees 28

Last Operator Loop Cut and SHde..........cocerieriiriiriinieenierteeeeeetesre ettt ettt 28
INUITIDET OF CULS....uvietieeiieeieeeiecciee et et ste et e et e s aeesse e e taeesbeessseessaeesseeesseassseesssesnseessseenssessseensseenses 28
SIMOOTIINESS. ...ttt ettt et ettt st st et e b e st e sbe et e sat e bt et e eatesbeebesatesseenneenee 28

2 11 0] i OO USROS 28
F: T (o) OO P RO PR PP 28

BVBI. .ttt e e ettt e s et e e s sttt e e st e e e s sttt e e e e e b bt e e e e baaeeseaaaee e e braeeenans 29
FLIPPEA. ..ttt ettt et b et sb et a et b e bt e st e b e e nenneenne 29

(O] =1 10 0 OO OO PP RRRPPRRRPPPRRRt 29
COITECE UV 'S. ittt et b e s e sbb e s ba e e sbn e s snaessaneessanee s 29
OffSet EAZE LOOD CUL....cccuiieiieriieeiieiieeeiteeiteeteesteesteesstestessssessseesseasssessseesssessseessssesssessseessesssseesseesssessseesns 29
Last Operator Offset Edge SIde........ccoiiiiriiriiieieeeteteeee ettt 29
CaAD ENAPOINL.c.titiiiiiieeiteeeiteeete ettt ettt e st e et e e s bt e e s bt e essbeesssseeesseesssseesssseesssseesssaesssseeensseenn 29

EdZE SLide FaCIOT...c..eiiuiiiiiieiteieeeeitete ettt ettt ettt e e bt ae st e bt e b e st e sbeebesanenseens 29

BVBI. ettt e e ettt e s et e e sttt e e sttt e e e e bt e e e e e n bt e e e e bt e e e s entaeeeeebraeeenans 29
FLIPPEA. ..ttt ettt et b e et a bt et be bt e st e b e b e naeenne 29

(O] =1 10 0 OO OO PP RRRPPRRRPPPRRRt 29
COITECE UV 'S. ittt e s aa e e s bb e e s ba e e sbae s sabnessanaessnnne s 29
KIITE TOOL GTOUP....ceuiieiiieiieiiieeieeitee e et e et e et e s teestee st e ebeessbaesaeasseeseesssaessaaasseanseessseesseeessesssessseesseassseensees 30
KN £00L. ettt ettt st b et b et et b et et e bt et et e saeeates 30
Hotkey functionality in the fOOtr tEXt........ccuiiiiieiiierieerieccieeie ettt e s be e ssbeessaeeeaeeseeas 30
TOOL SEUNES. ..cuveeeeieeiieeieet ettt ettt et e et e st e e st e e s atesabe e st e st e e st e sabeestessbeestesaseensaasnsesnseas 31
OCCIUAE GEOIMELTY ...ccuvieeiieeeiieeeiteeriteesiteesieeesteessareessaseesssteesssaeesseessssaesssseessssaesssseeessseesssseenssseennn 31

ONLY SELECLOA. ... .ottt sttt et et b e et sat e bt et s st e be et e saeesae e s eene 31
DG ¥ | OO O T O SO PPUPURRPPPPRRRRP 31
IMIRASUTEITIENILS. ...couuvriiiiieiiiieeie ettt ettt st e s bt e s bt e s b e e s b e s sbaessabaeessbaeesnseeesneeensneesanneesnnn 31
ANGLE SNAPPING. .. .uviiieiieieiieieciee ettt et este e e st e e e bt e esabeeesbaeesssbeeesssaeessaeesssseesansaeessseeenssaeenssees 31
Angle Snapping INCIEMENL.........couiriiriiiriirierteeterte ettt ettt s e st sb e s beete s e e sseesbeeneeas 31

| D) T SO PO T OO PO PP PPPPRRRRPPPPPPRNt 31
ACEIVE TOOL ..ttt ettt st a e st e e bt et st sb e et e se e bt e b st e nbeens 31
Tweak, Select BoxX, Circle and LasS0........couuuiiiiiiiiiiiiiiiieieiiee e eeesessseeseeeeeeeeeeeeeesesssesseenes 31
BISECL. ..ttt e e e e e b e e e b e e e b e e s ab e e saneeas 31
TOOL SOUUNES. ...eeietieieiieieiee ettt et e et e e st e e et eesbaeessbaeessbaeesssaeesssaesssseesnsseessseessseensssesssseensseesnns 32
FLL ettt sttt b et st a e et b e b s a e bt et e e at e be e b e saeesaeebeenee 32
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CLEAT INIMET.......eeiiieeiieieet ettt ettt et ettt et st e b e st esat e bt et e e ae e bt s asesat e beebesaeesseeasesnnen 32
CLEAT OULET....ceievteeeiieeeiieeeriie e ettt e st e e st e e e st e eessbeeesasaeesssaesassseesassaeenssaeessssessssessssseesnseessssseessseeennns 32

AXIS thTESNOLA. ...ttt 32

LaSt OPETAtOr BISECE..cccuuuiieieeiiieieeiiieeeeeiitee e ettt e e esitte e e sttt e e e sttt e esssbteesssastaeeessasaaeesssssaeesssssaeessssseeens 32
|V (< a0 Y1 o 10 G AN /R 32

S E Vs (A o) w T 1 1D G R AR 32

FLL ettt ettt et b ettt a e e a bt et sa b e bt et eeat e bt e b e eaeesaeebeenee 32
CLEAT INNET.....ciiiiieiiieeeieeeette ettt et e ettt e et e e st e e s be e s st e e ssaeeesssteeesteesssseesssaeessssesnssaeenssaesnsseesnsseenn 32
CLEAT OULET ... ettt ettt ettt et b ettt st sat e e bt et e e bt et e e atesae e bt ebeeasesatesmtenseenseenseennenns 32

AXIS tRIESNOL. .....eeiieiie ettt e e e e e s a e e e aa e e be e e s raeenans 32

POLY BUILA. ...ttt ettt st b et b bt st a e bt et be e b st sae e b et e sae e reeas 33
LB ESF: Tl OO OO OO PRSP P PRSP PORRRTPPPURROPPRPRRRE 33
TOOL SEUMES. ..ceueeeeeieeieeete ettt ettt et e et e st e e st b e e bt e s bt e sabe e saesseesabeesabeestessseesaseesssessaesaseennsaens 33
(@< [( < @ F: [d USRS 33
|0 R A0 0 T<] 2 0] PO P RO POPPRO 33
Extrude At Cursor MOVE PANEL........cccuiiviiiiiiiiiiiieiiiecteecte ettt sae e s ae e s saeessabeesaaeesbaeesaneesnns 33
FLDP NOTINQAIS. ...ttt ettt et et sb et s bt et e e s bt e b s b e s st e beeanesaeenne 33
IMIOVE X, Y Zoeeeeee ettt e e e e e ettt e e e e e e e e e e e b aeeeeeees s s s aaa e eeeesaaaaaanseeeensraraanneeeaens 33

L@ W TS 1172 L0 o PSP PR 33

Face at Cursor MOVE PANEL........cccuuiiiiiiiiiiiiiieeeieecee sttt e ae e s s be e e saae e ssaaeesaneesssaesssseesnns 34
IMIOVE X, Y Zoueeeeeee ettt ettt st ettt et b e st a e b et ae bt sa et e b e be e b st e bt eneenee 34
OFLENEATION. ¢eteeeeteeeeeittee e ettt e ettt e e eete e e e st eeeestaeeesssastaeessssaeeesssssaeessssaeesessssaeeessssaaeessssneeeesssssaesenns 34
Proportional @diting........cccueeierierierieiereeteee ettt ettt ettt a e st be b et sreesae e 34
Proportional Falloff..........couiiiiiiiiceeeeeeeee ettt e e te e et e e s b e e rae e beessbeasnneenns 34
PrOPOITIONQAl SIZO......eiiiiiiiiieieeieitete ettt st b e st s e bbb s e sane st e se e s s 34
COMNECLEA. ... eeeetieeeieeeeite et eete e et e e sttt e e stte e e tae e s bt e e saseessasaesnsseeesseeesseeesssseesssaeesssseensseeensseesnsseesnsseens 34
PrOJECLEA(Z2D)..c ettt ettt ettt et e bt e st e e a e e et e e he e s be e aeesabe e beeeabeenns 34

10111 IO OO OO PP USRS P UUPRPPPRRRRP 34
USAZL....eiiiiieitee ettt a e e e e e e bt e e b e e e b e e saneeenaeeas 35
TOOL SOUUMES. .. eeieiurieeeiieeeitee et eete e et est e e st e e e sibeessbeeesbeeesseeesssseeenssaeesssseesnsseesnsseesansaesssseesnsseesnsseeennnes 35
SHOPS ettt eeaeee b eeaeees b ees b e e e b e e e bt e e aae e s aaeesnaeeeans 35
USE DIUPLICALES. ...eeeuteeiirieeiieeeitee ettt eett e e st e et e s s te e s sateeesateessteesssaeesssaaesssaeenssaeensseesnsseesssseesssseesssseensaes 35
AAXIS ettt ettt et h e bt et e bt bt et eea e e bt e bt s Rt e bt et e e ae e bt e beeat e bt e b e eateereebena 35

LaSt OPETAtOT SPIM...cieiieiiiieieieiiieeieeiiteee e et eeeeerbteeeseeitteeeessateeeessasaeeessssssaeessssssseeesssnsssaesssssseeesensses 35
1<) T OO PRSP PP PPRORPPPPPRRRPPPPRRR 35
DUPLICALE. ...eeetieeiieetee ettt st e st e et e e st e e st e e e bt e e ssseessssaesasseeesaseeessaessseeessseenssaeenssees 35
AN ..ottt ettt e a b e e bt e s bt et e e h e e e bt e et e e abeebaeebeenateenaaaans 35
CNLET XY Zo ettt ettt ettt ettt e et e e st e e e st e e e e s bt e e e s e bt e e e s asbaee e s asaaeesssssaeesssassaeeessnsaaaeans 35

AXIS XY Zeeeeeeteeete ettt ettt ettt b ettt et b et st a et et b et s ae e bt et eeat e be et e saeesae e s e enee 36
Smooth / Randomize TOOIS GIOUP.......ccuiiriiieiriieiiiieeetee ettt seieeessiteeeseaeeesaeeessaseessareessssaessssaessssseessssaeenssseens 36
SIMIOOT. ...ttt et b ettt b e b et b e bt et e bt et e e ae e bt et e e at e bt et e ene e besaseeae s 36
L BT T OO PO PPN PPUPPRRRPPPO 36
TOOL SEUNES. ..cuveeiieeiieeieett ettt ettt e bt et e et e e bt e sab e e bt e st e e st e sabeesstesabeestesabeensaesnseenseas 36
REPEAL.....eeiiitteeeete ettt e e st e e ettt e e e sttt e e s s bt e e e st b e e e e e baeee s e rbaeesenarbaeeenane 36

| D) T SO PRSPPI P PP PPPPPRRRPPPPPPRINE 36
ALCHIVE TOOL.. ettt ettt e et e s st e e s be e s st e e s st e e esaeessaeesssaeesssaeenssaeenssaeensnaeenns 36
Tweak, Select BoX, Circle and LasS0.........cciiiiiieeiiiriiiieeeieieeeeecirieeeeeeee e e e eeeeestareeeeeeeeeeeessssasaserreeesess 36

Last Operator SO0t VEITICES. .......cciciiiriiiiriieieiieiriee et e st e esteessteessaseesssaeessaeeesssaesssseesssseesssseesssseens 36
SINOOTRINEG. ...ttt ettt sttt e st e e s et e s be e b e e s st e e beesabeesseesabeeseanns 36
REPEAL.....eeiitteeeeeee ettt e e st e e e sttt e s e ettt e e s e bt e e e st ba e e e et aeeeeenbaeesenarbaeeenane 36

X AXIS, Y AXIS, Z AXIS.eeuterutieutiniiiieiteeteeite sttt st st b ettt e e s st e satesb e et st e sate s st e be et s be et e aeene s 36
RANAOMMUZE. ......eiiiiiecieeeeee ettt e et e et e e e st e e s bb e e s st e e esssaeesssaeesnsseessasaesassaeesssaeesnsseesnses 36
LB E: 1oL SO PP P PP OROPPPPPRPPPP 37



Bforartists 4 Reference Manual - 7.2.2 Editors - 3D Viewport - Tool Shelf - Mesh - Edit Mode

TOOL SEUNES. ..cuvieeieetieeteett ettt ettt sat e et e st e et e e bt e sabe e st e st e e st e sabeesstessbeeseesaseensaasnseenseas 37
L8] 515 0) 1 s VOO ROPRURRRRRRRRON 37
INOTIIIAL ...ttt ettt ee et e e ee et e e e eetareeeeetsreeeeessaeeeeasssaeeeeesssaeeeesssaseeensssseeeassseeeeessreeenanes 37
RANAOIN SEOW....ceeviiiiiieiiiieiiec ettt e e e eeesbbar e e e e eeseesssbasereseeeseessssbaneseeesssnssnsraneresessenns 37

| D) T SO PP SOP PP PPTRRPPPPRRRPPPPPPRNt 37
F AN ad 17/ < R o To ] FE RSOOSR 37
Tweak, Select BoX, Circle and LasS0.........cciiuiiiieiiieiiiieeeieieeeeecireeeeeeeeeeeeeeeeesiareeeeeeeeeesessssasaseeeeeeeess 37

Last Operator SO0t VEITICES. .......cciviiiriiiiriieieiieiriee et e st e esreessteessiteesseeeessaaeesssaeessseesnsseesssseesssseens 37
70 10 1 37
L8] 515 0) 1 s VOO RSO PRURRRRRRRRN 37
INOTIIIAL ...ttt ettt e et e e ee et e e e eetaree e e asseeeeessaeeeeesasaeeeesssaeeeessseseeensssseeeessseeeenssreeenanns 37
RANAOIN SEOW....cceviiiiiieiiiieiiee ettt e e e eeestbar e e e e e e seesssbasereseeeeessssssansseeesssnsnsranenesessenns 37

Edge and Vertex Slide TOOIS GIOUP.......cccuereruerieriirienitetentestteteetesre ettt e e st se st sst e reeae s e e sbesaeesaeeneenee 38
EdE SIIAC.....eiiiieeeeeete ettt ettt e et e st e e st e e e s bt e e st e e e s ta e e e aba e e st e e enataeenabeeesaeeesaeesraeennns 38

HEAAET VALUES........eeveeeeeteeee ettt et e et e e e e etbee e e e eaaaeeeeessseeeeesseeeeeesssseesesssaeeeesseeeeennsneeennn 38

TOOL SOLUNES. ...eeietieiiiieieieeeetee ettt e et e e st e e e te e e s beeesbaeessbaeesssaeesssaessseesssseessseesssseensssessssaeenseesnns 38
(000 (=Tl B U TSRS 38

| D) T SO PO T OO PR PP P PP RRRPPPPPPRNt 38
ACEIVE TOOL...ceeeeeieeeeeeee ettt ee ettt e e eete e e e e e aa e e e eeaaaeeeeessaeeeenssseeeeesssaeeeassseeesenseseeennssnaeann 38
Tweak, Select BoxX, Circle and LasS0........ccouuiiiiiiiiiiiiiiiiiieii s e s s sesseeseeeeeeeeseeseesesasessenees 38

Last Operator EA@e SLAe.........coiiiiiiieiieeeeteeeeeesteet ettt ettt sat e s sne b s neeae 38
S (e (o) SRR 38
7<) o 38
FLPPEA. ... ettt ettt e st e e st e e st a e e s bt e e st aeensbaeensba e e sbaeenabae e aaeeetaeeeraeennnes 38
(O] F: 11115 SO O R PRU PRSP 39
(000 y =Tl B U VT TP PUTRP 39

VBIEEOX SIIAE.....eeeeeeeiiieeeeieee ettt eee e e eeetee e e eeetteeeeeeaseeeeeessaaeeeessaseeeesssseeeesssaeesesssseeeeessseeeeanssseeeennses 39

HEAAET VALUES. .....evvvieeeiee ettt et ettt e e e e e s eeasbaa e e e e eeseessssssaseseeesseessssasareseessesnsssranerens 39

TOOL SEUNES. ..cuveeeeieeiieeieet ettt ettt et e et e st e e st e e s atesabe e st e st e e st e sabeestessbeestesaseensaasnsesnseas 39
(000)n y =Tl B U VT TP P TP 39

| D) T SO PRSPPI P PP PPPPPRRRPPPPPPRINE 39
F AN el A7/ < R o To ] FE USROS RPN 39
Tweak, Select BoX, Circle and LasS0.........cciiiiiiieiuieiiiieeeieieeeeecirieeeeeeeeeeeeeeesiaarereeeeeeeeessssasssaereeeeess 39

Last Operator VEITEX STIAE........ccievvieieiieiiiieiiieeeeieeesteesiteessteesteeesaeeesateeesaaeesssseesssseesssseessssesssseessseens 39
S (e (0 ) 40
7<) o U 40
FLIPPOA. ..ttt ettt ettt b et a bt et ae b st e st e be e b e saeenne 40
(O] =1 10 0 OO OO PP RRRPPRRRPPPRRRt 40
(000 s (=Tt B U TSP 40

Shrink/Fatten / Push/Pull TOOIS GIOUP........ccirutiiiiiiriieieiieieitessieessieessteesseveeesareessaeessaeessseesssseesssseesssessnnes 40
SHIINK / FAUOI.....uviiiieiieeeeeeieee e ceeeee ettt e e eee et e e eeetbeeeeeetaeeeeeessaeeeeessseeeeesssseeeesseeeeeassseeeeassseeeeessseeeennnsneennn 40

HEAAET VALUES. .....eeeiiieeiee ettt eet bt e e e e e e e eeasbaa e e e e eeseesssssbasereeeeseesnssasareseessssnsssranerens 40

TOOL SEUNES. ..cuveeiieeiieeieett ettt ettt e bt et e et e e bt e sab e e bt e st e e st e sabeesstesabeestesabeensaesnseenseas 40
(O i ]I A DA 7/<) s DO USRS RRRRTRRRt 40

| D) T SO PRSPPI P PP PPPPPRRRPPPPPPRINE 40
F AN el 17/ < R oTo ] FE OO RSP RPRRUN 40
Tweak, Select BoX, Circle and LasS0.........cciiiiiieeiiiriiiieeeieieeeeecirieeeeeeee e e e eeeeestareeeeeeeeeeeessssasaserreeesess 40

Last Operator SHINK/FAtte.......ccuciiiieiriieiniieiiieeieieessteessteessiteesstaeesssaeesteeesssaeessseessssessssseessssessssseennns 40
OOttt ettt ettt eere e ettt e e eee e e e e e aae e e e e tbae e e e e aaaeeeeetaaaeeeeabaaeeeaaaaaeeaataraeeearraeeeeanrreeeeenrraeaans 41
(O i ]I A DA Y/<) s FE O RRRRRURURRRRRRRRRt 41
Proportional @diting........cccueeeerierieriiierteeeeetee ettt ettt st b et s sae b saees 41

Proportional Falloff..........cciiiiiiiieeeceeect ettt ettt sre et et s st e e sbeessaeeenas 41
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Tool Shelf - Mesh - Edit Mode

In Edit mode with a mesh object you will find some polygon tools in the tool shelf.

Tweak, Select, 3D Cursor, Transform, Annotate and Measure

The weak, select and transform tools and the annotation and measure tool is already described in
the chapter Object Mode. So we won't cover it here again. And start directly with the polygon
tools.

Primitives Add Tools Group

This chapter is already explained in the Editors - 3D View - Tool Shelf - Object Mode chapter.
Please have a look in this chapter.

The only difference is that the created primitive will be part of the mesh that you are
in edit mode with. And not an independent object.

Extrude tools group

This group contains some extrude tools. A few more exotic ones can be found in the mesh
menu.

There are some general settings, since they all have some move settings We will cover
them all here for all of the tools.

Snapping
Holding down Ctrl activates temporary global snapping.

Precision movement

When you hold down shift, then you will have a much slower but also much preciser movement.

Header Values

When you move your object then you will see some values in the header, which L R S s
defines the current position of the object.

The value m stands for the default metric system. Meters. You can change the units in the Properties editor in
the Scene properties in the Units panel. When you choose kilometers here then you will see a km instead m.

10
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The value D stands for the distance of the current selected axis. This can also be two axis. Then you have two d

values. The value in the brackets is then the direct distance to the starting point.

These values are always relative to the starting point. You always start with zero, regardless of the real world
position.

Move without Widget

You don't have to use the widget to move the object. You can also click aside of it, and drag the object around.
The mouse turns into a move cursor. The standard behavior then is to move in screen space. When you want to
move into a specific axis, then press X or Y or Z to limit the movement to this axis.

Limit Axis

When you want to move along a specific axis, then press X or Y or Z to limit the b )
movement to this axis. You usually start in global orientation. But you can
change this in the Orientation settings.

By holding down the mouse button and pressing the X, Y or Z key twice you

can toggle this to local. But also to other orientations. This depends in what 5
€ Normal

orientation you start. With normal you can toggle that way between Normal and |

Global. L he

Extrude Region

The Extrude Region tool extrudes by default along the vertex normals of the current
selection. When it's more than one vertex, edge or face, then the middle will be used.

The method works the same in all Mesh select modes. Vertice, Edge and Face Mode.

When you activate the tool, then you will by default see a yellow widget at the
selection. Drag it to extrude the selection.

Tool Settings

Axis Type
You can choose between the regular axis type. That's the yellow widget with just one

handler. It always points in the direction of the
muddled normals of the selection.

Or you can use the XYZ axis type. That's a handler

with three axis. This widget can be aligned with the - peRve

transform orientation methods. i t Girbal
5 View

. Cursol
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Drag
When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the
widget. It performs the active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Extrude Region and Move

0m
0m
21022 m

Flip Normals — & Normal
Flips the normals of the extruded faces. :

Dissolve Orthogonal Edges
Dissolves orthogonal edges at extrusion.

Move X,Y Z

The position. Attention, the actual world orientation and rotation does not matter here. It always starts with a
value of zero, and moves relative to this zero then. For the actual location values have a look in the sidebar in
the transform panel.

Orientation
The widget can have different orientations. The menu items should be self explaining.

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

1.000

settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

12
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Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Extrude Manifold

Extrude, dissolve Edges whose faces form a flat surface, and intersect new edges.

The method works the same in all Mesh select modes. Vertice, Edge and Face
Mode.

Header Value

D: 0 m (0.551 m) nomnal

The extrude amount.

Tool Settings

Drag
When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the
widget. It performs the active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Extrude Manifold

Flip Normals — T
Flips the normals of the extruded faces. LY

Dissolve Orthogonal Edges
Dissolve edges that are at the same straight surface.

13
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Move X, Y Z

The position. Attention, the actual world orientation and rotation does not matter here. It always starts with a
value of zero, and moves relative to this zero then. For the actual location values have a look in the sidebar in
the transform panel.

Orientation
The widget can have different orientations. The menu items should be self explaining.

. Default

Proportional editing Ip—
d nal F A Smooth

Enables proportional editing. Activating proportional editing reveals further

1.000

settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Extrude Along Normals
Extrudes the selection along local normals. You won't see a widget here.

Simply drag.

The method works the same in all Mesh select modes. Vertice, Edge and Face
Mode.

Header Value

Shrink/Fatten: 0 (R or Alt) Bven Thickness OFF

This tool works like a shrink fatten extrude. And so you will see a
corresponding set of values in the header.
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Tool Settings

Offset Even
Scales the offset to give more even thickness. Without this checked the farer away faces

will have a bigger extrude amount.

Drag
When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the
widget. It performs the active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

n and Shrink/Fatten

Last Operator Extrude Region and Shrink/Fatten

Flip Normals
Flips the normals of the extruded faces.

Dissolve Orthogonal Edges
Dissolves orthogonal edges at extrusion.

Offset
The current extrude amount.

Offset Even
Scales the offset to give more even thickness. Without this checked the farer away faces will have a bigger
extrude amount.

Proportional editing
Enables proportional editing. Activating proportional editing reveals further
settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.
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Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Extrude Individual

Extrudes the selection along local normals of each individual face. You won't
see a widget here. Simply drag.

The method works the same in all Mesh select modes. Vertice, Edge and
Face Mode.

Header Value

Shrink/Fatten: 0.3453, (R or Alt) Even Thickness OFF

This tool works like a shrink fatten extrude. And so you will see a
corresponding set of values in the header.

Tool Settings

Drag
When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the
widget. It performs the active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

trude Individual Faces &

Last Operator Extrude Individual Faces and Move

Offset
The current extrude amount.

Offset Even
Scales the offset to give more even thickness. Without this checked the farer away faces will have a bigger
extrude amount.

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

1.000

settings.

16



Bforartists 4 Reference Manual - 7.2.2 Editors - 3D Viewport - Tool Shelf - Mesh - Edit Mode

Proportional Falloff
Adjust the falloff methods.

Proportional Size

See and adjust the falloff radius.

Connected

The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Extrude to cursor

Extrudes the selection towards the mouse cursor by clicking and dragging The
extruded geometry will rotate towards the mouse pointer.

Tool Settings

Rotate Source
In theory this setting should rotate the source geometry too to achieve a better result. In

Rotate Source

practice this setting does nothing.

Last Operator Move

Move XY Z
The current extrude amount.

Orientation
The widget can have different orientations. The menu items should be self explaining.

. Default

Proportional editing
al Editing
Enables proportional editing. Activating proportional editing reveals further R NS

1.000

settings.

Proportional Falloff
Adjust the falloff methods.
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Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Inset Faces

Inset insets edges into the selected faces. Think of it as an extrude inwards the face.

Activate the tool, drag the mouse. But carefully. The control is not the best. You
better adjust the amount in the last operator.

Tool Settings

Outset

With outset ticked the Inset will not extrude inwards but outwards.

Interpolate

Blend Face Data across the inset.

Offset Even

Scales the offset to give more even thickness.

Offset Relative

Scales the offset by surrounding geometry.

Drag

When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the widget. It performs the
active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.
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Last Operator Inset Faces

Boundary

With Boundary ticked you will get the connect edges in the corners. Without
the edges ends straight.

Offset Even

Scales the offset to give more even thickness.

Offset Relative

Scales the offset by surrounding geometry.

Edge Rail

Inset the region along existing edges.

Thickness

Thickness adjusts the thickness of the inset geometry.

Depth

With depth you can bevel the inset geometry. It is then not longer co planar to the initial face.

Outset

With outset ticked the Inset will not extrude inwards but outwards.

Select Outer
With Select Outer the outer ring will be selected after the Inset.

Individual

Inset every face individually.

Interpolate

Blend Face Data across the inset.

19



Bforartists 4 Reference Manual - 7.2.2 Editors - 3D Viewport - Tool Shelf - Mesh - Edit Mode

Bevel

The Bevel Tool adds a bevel to the selected geometry.

Usage: first select the geometry that you want to bevel. Then activate the tool.

Don't wonder that the mouse movement does nothing until you move the mouse

really really far away. That's by design. Best is to adjust the amount in the Last

Operator Bevel panel.

Tool Settings

Affect
What geometry to bevel. Vertices or Edges.

Note that with Vertices some options are not available.

Width type

Which measure type to choose for the bevel action. Offset, Width, Depth or Percent.

Segments

How many segments gets created.

Shape

Controls the profile shape strength. A value close to 0 bends the
roundness to inside. A value towards 1 bends the curve to
outside. A value of 0.5 defines a radius around the center point
of the bevel.

Material Index

The material for bevel faces. -1 means to use the material from
the adjacent faces.

Harden Normals

Match normals of new faces to adjacent faces.

20
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Clamp Overlap

Do not allow beveled edges / vertices to overlap each other.

Loop Slide

Prefer sliding along edges to even widths.

Mark

Seam
Mark seam along beveled edges.

Sharp
Mark beveled edges as sharp.

Miter outer

How the outer miter is set. Miter is how the bevel rounding at a corner is done.

Sharp
Creates a sharp miter.

Patch
This replaces the outside vertex of a miter with 3 vertices. And uses a patch pattern there.

Arc
This replaces the vertex of a miter with 2 vertices, joined by an arc. A separate Spread parameter
says how far to move the vertices away from their original position.

Miter Inner

How the inner miter is set. Miter is how the bevel rounding at a corner is done.

Sharp
Creates a sharp miter.

Arc
This replaces the vertex of a miter with 2 vertices, joined by an arc. A separate Spread parameter
says how far to move the vertices away from their original position.
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Spread
Belongs to inner miter method Arc. Adjust how strong the inner radius is bent.

Intersections

The method to use to create meshes at intersections. Bevel can create self intersecting

Grid Fill

geometry.

Face Strength Mode

Set Face Strength on the faces involved in the bevel, according to the specified mode. This
can be used in conjunction with a Weight Normals Modifier (with the Face Influence option
checked).

None
Do not set face strength.

New
Set the face strength of new faces along edges to Medium, and the face strength of new faces at vertices to
Weak.

Affected
In addition to those set for the New case, also set the faces adjacent to new faces to have strength Strong.

All
In addition to those set for the Affected option, also set all the rest of the faces of the model to have strength
Strong.

Profile Type
Which profile type to use. Super ellipse or Custom.

Custom Profile

Choose and adjust a custom bevel profile. This feature needs more than one segment to
work.

Preset
Choose some profile presets.

Zoom in
Zooms into the curve view.
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Zoom out
Z.ooms out Of the curve view.

Tools

Reset View
Resets the zoom factor of the curve view.

Reset Curve
Resets the curve to the defaults. This means when you choose a curve preset to reset it to the

values of the latest chosen preset.

Reverse Path
The path gets reversed. The first point becomes the last and vice versa.

Toggle Profile Clipping
Toggles the profile clipping.

Curve view
Adjust the profile curve.
Left click where no point is adds a new point. Left click at a point allows you to move it.

Holding down Shift while moving a node point activates precision movement.

Holding down ctrl while moving activates temporary snapping.

When a point is selected then the curve view reveals a sub menu at the bottom.

Handle Type Auto Handle
Sets the handle type of this curve point to smooth.

Handle Type Vector Handle
Sets the handle type of this curve point to sharp.

Handle Type Free Handle
Sets the handle type of this curve to Free handles. The curve point has now two handles with which you can
adjust the curve before and after the point each.

Handle Type Aligned Free Handle
Sets the handle type of this curve to Free handles. The curve point has now a handle with which you can adjust
the curve.

XY Values
The position of the currently selected curve point

Delete
Delete the selected curve point.

Sample Straight Edges
Sample edges with vector handles.
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Sample Even Lengths
Sample edges with even lengths.

Drag

When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area. Active Tecd

Active Tool
When you click off the widget then the click still does the same than clicking at the
widget. It performs the active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Bevel

Affect
What geometry to bevel. Vertices or Edges.

0500

Width type - 1
Which measure type to choose for the bevel action. Offset, Width, Depth or ;

Percent.

Segm en tS Miter Outer Sharp

Inner Sharp

How many segments gets created.

Grid Fill

tre MNone
Shape o e Superellipse

Controls the profile shape strength. A value close to 0 bends the
roundness to inside. A value towards 1 bends the curve to
outside. A value of 0.5 defines a radius around the center point
of the bevel.

Material Index

The material for bevel faces. -1 means to use the material from
the adjacent faces.

Harden Normals

Match normals of new faces to adjacent faces.

Clamp Overlap

Do not allow beveled geometry to overlap each other.
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Loop Slide

Prefer slide along edge to even widths.

Mark Seams

Mark the edges of the new created geometry as seams.

Mark Sharp
Mark the edges of the new created geometry sharp.

Outer Miter

How the outer miter is set. Miter is how the bevel rounding at a corner is done.

Sharp
Creates a sharp miter.

Patch
This replaces the outside vertex of a miter with 3 vertices. And uses a patch pattern there.

Arc
This replaces the vertex of a miter with 2 vertices, joined by an arc. A separate Spread parameter
says how far to move the vertices away from their original position.

Inner Miter

How the inner miter is set. Miter is how the bevel rounding at a corner is done.

Inner Miter

Sharp
Creates a sharp miter.

Arc
This replaces the vertex of a miter with 2 vertices, joined by an arc. A separate Spread parameter
says how far to move the vertices away from their original position.

Spread
Belongs to inner miter method Arc. Adjust how strong the inner radius is bent.
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Intersections

The method to use to create meshes at intersections. Bevel can create self intersecting

Grid Fill

geometry. Cutoff

Face Strength Mode

Set Face Strength on the faces involved in the bevel, according to the specified mode. This
can be used in conjunction with a Weight Normals Modifier (with the Face Influence option
checked).

None
Do not set face strength.

New
Set the face strength of new faces along edges to Medium, and the face strength of new faces at vertices to
Weak.

Affected
In addition to those set for the New case, also set the faces adjacent to new faces to have strength Strong.

All
In addition to those set for the Affected option, also set all the rest of the faces of the model to have strength
Strong.

Profile Type

Which profile type to use. Super ellipse or Custom. _ SUp:@nm Custom

Profile Type Custom

Superellipse
L0
Choose and adjust a custom bevel profile. This feature needs more than one =

segment to work.

Preset
Choose some profile presets.

Zoom in
Zooms into the curve view.

0.50000 X

Zoom out
Zooms out of the curve view.

Tools

Reset View
Resets the zoom factor of the curve view.
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Reset Curve
Resets the curve to the defaults. This means when you choose a curve preset to reset it to the

values of the latest chosen preset.

Reverse Path
The path gets reversed. The first point becomes the last and vice versa.

Toggle Profile Clipping
Toggles the profile clipping.

Curve view
Adjust the profile curve.

Left click where no point is adds a new point. Left click at a point allows you to
move it.

Holding down Shift while moving a node point activates precision movement.

Holding down ctrl while moving activates temporary snapping. 35 osoo00 %

When a point is selected then the curve view reveals a sub menu at the bottom.

Handle Type Auto Handle
Sets the handle type of this curve point to smooth.

Handle Type Vector Handle
Sets the handle type of this curve point to sharp.

Handle Type Free Handle
Sets the handle type of this curve to Free handles. The curve point has now two handles with which you can
adjust the curve before and after the point each.

Handle Type Aligned Free Handle
Sets the handle type of this curve to Free handles. The curve point has now a handle with which you can adjust
the curve.

XY Values
The position of the currently selected curve point

Delete
Delete the selected curve point.

Sample Straight Edges
Sample edges with vector handles.

Sample Even Lengths
Sample edges with even lengths.
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Loop Cut tools group

Loop Cut

Loop Cut adds edge loops. When you hover with
the mouse over the geometry then you will see a
yellow line in the exact middle of the face(s). This
is what will be the new cutted edge.

When you click once, then this edge gets created.
When you click and hold, then you can move this
edge to a new location.

Loop cut ignores selections. It will try to divide the
face under the mouse, and continue the loop until it is closed, or until it cannot continue.
At poles for example.

Tool Settings

Number of Cuts
You can with one cut add more than one edge. Adjust the amount.

Note that here you need to adjust this setting before adding the loop. Note also that the yellow
preview line will not show all added loops. But just the yellow line.

The settings remains its values as long as you don't close Bforartists and restart it.

Correct UV's
Correct the UV's when transforming the new added loop.

Last Operator Loop Cut and Slide

Note that all settings here just changes the latest added loop. Not all added loops
in the current session.

Number of Cuts
The number of cuts that gets added. It can be more than one loop at once. s

Smoothness
This value defines how smooth the loop cut gets added. From flat to bent.

Falloff
Adjust the Falloff type for smoothness.

Factor
Change the center of the added loop.
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Even
Make the edge loop match the shape of the adjacent edge loop

Flipped
When Even mode is active, flips between the two adjacent edge loops.

Clamp
Clamp within the edge extend.

Correct UV's
Corrects the UV's when modifying the geometry.

Offset Edge Loop Cut
Slides the selected edge(s)

Usage: select the edges that you want to slide. Click to confirm.

You can adjust the sliding amount in the Last Operator Offset Edge Slide.

Last Operator Offset Edge Slide

Cap Endpoint
Cap Endpoint caps the loose edges.

Edge Slide Factor
Adjust the slide amount.

Correct UVs

Even
Make the edge loop match the shape of the adjacent edge loop

Flipped
When Even mode is active, flips between the two adjacent edge loops.

Clamp
Clamp within the edge extend.

Correct UV's
Corrects the UV's when modifying the geometry.
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Knife Tool Group

Knife tool

The Khnife tool cuts the geometry, and adds edges. When it crosses existing
geometry then it adds a vertice at the crossing point.

Usage: activate the tool, left click to define the starting point. This can also be
a point in the middle of a face. But ideally you choose an existing vertice or an
edge as the start and endpoints. The knife tool tries to snap to them when you
get close with the mouse cursor.

When done press Enter or Spacebar to confirm. Right click abandons the
operation.

When you create a vertice in the middle of a face, then the knife tool will try to connect this vertice by an
existing vertice of this face when you confirm with spacebar.

The Knife tool can now cut through multiple objects in edit mode. You need to enter edit mode with these
objects. Hold down shift to select the other objects ...

Hotkey functionality in the footer text

Have a look at the footer when you work with
|44 44

this tool. Here you will find further instructions

and hotkeys.

Enter, Pad Enter, Spacebar - confirm

Esc key, RMB - cancel the operation

LMB start the cut

Double LMB - close the cut

E - create new cut

Ctrl or Shift while dragging - Snap to the middle of an edge
Z - cut through the whole geometry, also the backfaces.
MMB - pan the view.

Alt MMB - rotate the view.

S - activate the measure tools. Holding down S will cycle through the three measure modes. Only Distance,
Only Angles and both distance and angle measurement.

A - activate the angle constraint.
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Tool Settings

Occlude Geometry
Just cut the visible geometry that points towards you. Not the backfaces.

Only Selected
Just cut through selected geometry. Not through not selected.

X-Ray
Show cuts through the geometry.

Measurements
The measurements modes. The names should be self explaining.

Angle Snapping
Activate snap to angles. When active then the knife cut snaps to an angle either aligned to the screen or relative
to the object.

Angle Snapping Increment
The snapping angle in case the angle snappping tool is active.

Active Tool

Drag

When you click at the widget of the active tool, then you perform the tool action. Adjust
what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the widget. It performs the
active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Bisect

Bisect cuts geometry along a plane. This description is a bit misleading though. You
simply cut through the whole geometry by defining a line. And the cut goes through
the geometry from the current view.
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When you have set your cut and release the mouse then you reveal a widget with
which you can move and rotate the cut. Clicking at the arrow and drag moves the
cut. Clicking at the circle and drag rotates the cut.

Tool Settings

Fi I I Active Tool
Fills the cut. ] sise

Clear Inner
Removes the inner part of the face to cut. B0

Clear Outer
Removes the outer part of the face to cut.

Axis threshold
Axis threshold.

Last Operator Bisect

Plane Point X ,Y , Z
Defines the start point of the Bisect cut.

Plane Normal X ,Y ,Z
The direction in which the bisect points.

Fill
Fills the cut.

0.00010

Clear Inner
Removes the inner part of the face to cut.

Clear Outer
Removes the outer part of the face to cut.

AXxis threshold
Axis threshold.
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Poly Build

This tool extrudes out edges and faces from the border of existing
open geometry.

The tool will not work at a cube, since here it cannot extrude out an
existing polygon from a border. There is no border since the
geometry is closed.

Usage:

Move the mouse over an edge until it turns blue. Then you can left click and
drag to extrude it out.

Holding ctrl and clicking will extrude the last selected element to the mouse
cursor. To extrude out an edge from a vertice don't click with left mouse.
This would create a polygon. But with right mouse button.

Holding down shift allows you to mark vertices, edges or polygons that you
want to remove. By clicking the selected geometry will be deleted.

You can just work at one edge at a time.

Tool Settings

Create Quads

Create quad or tri geometry.

Last Operator

We have two last operators here, dependent of which method we use. Dragging out edges will reveal the
Extrude At Cursor Move panel. Holding down CTRL will reveal the Face at Cursor Move panel.

Extrude At Cursor Move panel

Flip Normals
Flips the normals of the extruded faces.

Move X,Y Z
The position of the new created element. Attention, the actual world orientation

and rotation does not matter here. It always starts with a value of zero, and
moves relative to this zero then. For the actual location values have a look in
the sidebar in the transform panel.

Orientation
The widget can have different orientations. The menu items should be self explaining.
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Face at Cursor Move panel

Move X,Y Z
The position of the new created element. Attention, the actual world orientation

and rotation does not matter here. It always starts with a value of zero, and
moves relative to this zero then. For the actual location values have a look in
the sidebar in the transform panel.

Orientation
The widget can have different orientations. The menu items should be self explaining.

Orientation

Proportional editing

A\ Smooth

Enables proportional editing. Activating proportional editing reveals further 0 1,000
settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Spin
The Spin tool extrudes the selection and spins it by a defined amount and segments.
This amount and number of segments can be adjusted.

When you activate the tool then you reveal some widgets with various

handlers. -
You can spin vertices, edges and faces. And even whole closed objects.
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Usage

Select the geometry that you want to spin out. In our case we choose a face at a cube.

The first thing that you need to is to activate the correct Axis widget, which can be done
in the Tool Settings. The ones with the big + buttons at the end defines in which direction
the extrusion happens. And when you touch them then you start the spin extrusion. The
rest of the widget functionality should be self explaining. You have handlers to pull and

to rotate.

Hint, you activate all three axis widgets by holding down shift, and clicking at the
axis buttons in the tool settings.

The second step is then to move the center of the spin to the desired location to get
the rotation that you want. This can be done by the move handler. Or you click into
the middle of the widget, at the white circle there, and drag it around.

For an accurate rotation around a single axis you should work in one of the
orthographic views.

Tool Settings

Steps

The number of divisions.

Use Duplicates

Active Tool ~

With duplicate checked the geometry gets duplicated instead of extruded.
Axis

Activates the axis handler to perform the spin operation.

Hint, you activate all three axis widgets by holding down shift, and clicking at the axis buttons in the tool

settings.

Last Operator Spin

Steps
Steps is the number of segments.

Duplicate
With duplicate checked the geometry gets duplicated
instead of extruded.

Angle
Angle defines the angle of the spin.

Center XY Z
The Center edit boxes defines the center of the radius for the spin operation. In our example the X value is set
to 2, and the Z value is set to 1.
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Axis XY Z
Axis defines the extrude direction. With X and Z values you can twist the result.

Smooth / Randomize Tools group

Smooth

Smoothens the selected vertices.

Usage

Activate the tool, move the mouse.

Tool Settings

Repeat
How often the smoothing should be applied.

Drag

When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the widget. It performs the
active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Smooth Vertices

Smoothing
The smoothing factor.

Repeat
How often the smoothing should be applied.

X Axis, Y Axis, Z Axis
Which axis to affect

Randomize

Randomizes the selected vertices.
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Usage
Activate the tool, move the mouse.
Tool Settings

Uniform
Uniform offset. The higher the value the more uniform the offset becomes.

Normal

Align the random offset to the normals. This is a factor. 0 means no offset but
completely random vertices positions. 1 means completely aligned with the normal axis, and just along this
normal axis.

Random Seed
The seed for the randomization.

Drag

Active Tool

When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the widget. It performs the
active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Smooth Vertices

0.0431 m

Amount
The randomization amount.

Uniform
Uniform offset. The higher the value the more uniform the offset for all vertices becomes.

Normal
Align the random offset to the normals. This is a factor. 0 means no offset but completely random vertices
positions. 1 means completely aligned with the normal axis, and just along this normal axis.

Random Seed
The seed for the randomization.
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Edge and Vertex Slide Tools Group

Edge Slide

Edge Slide slides the selected edge along the face that it is part of. This is for the
edge at a cube into two possible directions.

This tool requires to have at least one edge selected.

Header Values

The header values shows you the current transformation. But also hints Edge Slide: 0.1403 (EJven: OFF, Alt or (C)lamp: ON
towards a hotkey.

Holding down ALT will allow you to slide the edges behind the limits of the guide edge.
Yellow infinite guide lines appears.

Tool Settings

Correct UV's
Correct UV's corrects the UV's while editing the geometry.

Drag

When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the widget. It performs the
active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Edge Slide

Factor

Factor is a sliding box Adjust the slide strength numerically. The width of the
face is the 0-1 range. Correct UVs

Even
Make the Edge loop match the shape of the adjacent edge loop.

Flipped
When Even Mode is active, flips between the two adjacent edge loops.
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Clamp
Clamp within the edge extend.

Correct UV's
Correct UV's corrects the UV's while editing the geometry.

Vertex Slide

Vertex Slide slides the selected vertice along the edge that it is part of. This is
for the corner vertice at a cube into three possible directions.

Header Values

The header values shows you the current transformation. But also hints towards |l e e
a hotkey.

Holding down ALT will allow you to slide the edges behind the limits of the guide edge.
Yellow infinite guide lines appears.

Tool Settings

Correct UV's
Correct UV's corrects the UV's while editing the geometry.

Correct Uvs

Drag: Tweak

Drag

When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the widget. It performs the
active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Vertex Slide
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Factor
Factor is a sliding box Adjust the slide strength numerically. The width of the face is the 0-1 range.

Even
Make the Edge loop match the shape of the adjacent edge loop.

Flipped
When Even Mode is active, flips between the two adjacent edge loops.

Clamp
Clamp within the edge extend.

Correct UV's
Correct UV's corrects the UV's while editing the geometry.

Shrink/Fatten / Push/Pull Tools Group

Shrink | Fatten

Shrink / Fatten shrinks or fattens the selection. The faces moves along the normals of the faces.

Header Values

The header values shows you the current transformation. But also hints Shrink/Fatten: -0.5251, (R or Alt) Even Thickness OFF
towards a hotkey. Holding down ALT will turn off Even Thickness.

Tool Settings

Offset Even
Scales the offset to give more even thickness. Without this checked the farer away faces

will have a bigger extrude amount.

Drag

Active Tool

When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the widget. It performs the
active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Shrink/Fatten
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Offset
The offset amount

Offset Even
Scales the offset to give more even thickness. Without this checked the farer away faces will have a bigger
extrude amount.

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

1.000

settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size

See and adjust the falloff radius.

Connected

The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Push/Pull

It pushes or pulls the selection relative to the center of the selection.

Header Values

The header values shows you the current transformation. RushyRl: 03303

Tool Settings

Offset Even wp> sl

Drag: Tweak

Scales the offset to give more even thickness. Without this checked the farer away faces
will have a bigger extrude amount.

Drag

When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the widget. It performs the
active tool.
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Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Push/Pull

Distance
The push pull amount

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

1.000

settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Shear and To Sphere Tools Group
Shear

Shear shears the selection. When you activate the tool then you will reveal a
widget. This widget allows you to shear the selection in all possible axis.

Tool Settings

-+ Default b
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Orientation
Choose the orientation for the shear action.

Drag
When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the
widget. It performs the active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Shear

Offset
Adjust an offset.

Axis
Defines one axis of the imaginary shear axis plane.

Axis Ortho
Defines the other axis of the imaginary shear axis plane.

Orientation
Choose the orientation for the shear action.

Proportional editing

Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

settings.

1.000

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.
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Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

To Sphere

Shapes a selection of objects into the shape of a sphere. The calculation happens with the object origins.

In Object mode this tools requires to have more than one object selected.

Usage

Select the vertices, activate the tool, then drag the mouse in the 3D To Sphere: 0.2790
viewport. In the header you will read the current factor then. Which
tells you how close you are towards the sphere shape.

Last Operator To Sphere Panel

Factor

The factor to transform the selection into a shape form.

Proportional editing

A\ Smooth

Enables proportional editing. Activating proportional editing reveals further 1.000

settings.

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.
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Rip Tools Group

Rip Vertices

Rip splits the edges between the selected vertices. It creates two edges
out of one.

This tool works similar to the Edge Split tool. It also selects the outer
edges so that you immediately move them. Right click will snap them
back to the initial space.

Tool Settings

Fill
Fills the gap between the new edges when you move the
geometry.

Drag
When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the
widget. It performs the active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.

Last Operator Rip

Move X,Y,Z
Adjust the position.

Constraint Axis

Limit the position relative to the source object.

Orientation
Orientation is a drop-down box. Choose the type of orientation for the mirroring action.
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Proportional editing
Enables proportional editing. Activating proportional editing reveals further
settings.

1.000

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.

Rip Edge

Rip Edge extrudes out the selected vertices. When you do this operation at an edge then you

will create N-Gons that way.

Tool Settings

Drag
When you click at the widget of the active tool, then you perform the tool action.
Adjust what should happen when you click outside of the widget, in the empty area.

Active Tool
When you click off the widget then the click still does the same than clicking at the
widget. It performs the active tool.

Tweak, Select Box, Circle and Lasso
When you choose this options then you will set the off click to the different select methods. Whereas tweak
works more than a move tool then. Tweak is the default.
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Last Operator Extend Vertices

Move X,Y,Z
Adjust the position.

Constraint Axis
Limit the position relative to the source object.

Orientation
Orientation is a drop-down box. Choose the type of orientation for the mirroring action.

Orientation

Proportional editing
Enables proportional editing. Activating proportional editing reveals further

A\ Smooth

settings.

1.000

Proportional Falloff
Adjust the falloff methods.

Proportional Size
See and adjust the falloff radius.

Connected
The proportional falloff gets calculated for connected parts only.

Projected(2D)
The proportional falloff gets calculated in the screen space. Depth doesn't play a role. When it's in the radius,
then it gets calculated.
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