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I NEBRAEFWVTWARE . BT a2 VN F T AL+ TLEY, = "

[

ZOFT vt V==l DR
HIENTEET,

P ZEIC R IEATT
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PR .DP] DT 7 AN ThHABMAFO T 0y = 7 M B E T2 WREIZ X, 20
o< REERATZE, DeskProto _iD1’EE}Zéﬂ7‘_7m/:L%@J7LmJ7L
AL FENTEET, BT 74/L (STL,DXF) 23t Z A Te =121, Load
Geometry | A~ REFEHIMERHVES, = * * *

Opena v U RIIVA L R RBEHED T 7 7 A NHFAL | X AT R ARLET: =

Open [ 1x]

Look in: I 4 Data j il i EE
£ i 4 ltorso.dpj

£4 Penhold. dpj

f"i Sphere.dpj

Fﬂ Teapot.dpj

£4 testwaa.dpj

f"i thermtst. dpj

Fﬂ Torzo.dpj

File harme: IBotlIe.dpi Open I
Files of type: IDeskF’loto Project Files [*.dpi) j Cancel

(77 AN | AR BIX TN e e VN T 7 ANV E A ST L TLIEE,
TIANPRIEDT =2 T 4L IRIRFESN OB A . Thae 7 nyx
IRT 7 ANVDIANNORSEZENTEET, £ TRTIURT 7 7 AL DFT )
MWOEFIZINT AL IR EZERLTLIESN, = "

7Y N7 A NEBLKE, SN KIEO 7 A MTBE O ENE T,
LR TRIBO T 7 AT, Tad b 7 7 ANV DMEAES IV AEAEL
T=DLREICHITNZHDLOEL THiARALIELET, bLRIE 7 7405 RD
7‘5 LR TERWG AW ZIEDP] 7 7 A NVIN BRI B a— S — 3V AT A
DHAE—IIIZFRE), =T — A —UNFIRINET:

Project Error ]

& Geometry file not found.

OKMRF L HM LI, TRV = I NRTGA—F—DFREX AT 0T Ry I AR
REN, G T 7 ANV DIELMRF ST @R 52 LN TEET,
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Bz 1%, DeskProtolZftJ@ L= 77y = 7 e B, G ARy
MFERINDHIENHVET,

Project Warning <]

At lzast one of the machines in this project was not found.
The machine from the default part iz selected instead.
The speed walues of the conceming operations will be
reset to the default speed values af the selected machine.

Z DA T—IIRATDNT 2N TLIZEV : DeskProtold B BRI 372 7D F
T4V OMTERBIRL £ (E Ao — L BB AR S Lbic, Yo
TNDTaY = I NI N EBESNTORNNSTT),

Opena~ U RIXY — LR —DRE 2221k EITTH2Em
N TEET, [Close] 2~ RIZFEELER A INew) [Open] [Exit jJr< 2K
DOENEFE T L, BEOT o =V e UAZ N TEEd, =

Save

BEOT Y/ MARET AIZIE - Oa< s REeH AL TLESN, 7z
IR 7 AT TOM LHIAB LR TERIZOWTONRTIA—FE2E A TVE
7, BIERRL CODEEH ELRGFEINET, 77 /VITENH HO4 I
THEAT Y FoREPIREFSNET D, 77 A VA BTN TORNES
(Fay = 7 AL Untitled))., {8012 Save As] 2~ RN @ @125
1TSET, B THRIFICIZLEL T DI Save As] A~ RAEZZ I L TLTEEN,

TaY N7 7 AMIRIEDIERE E A TWER A, LIZB o TZDav R
ZEAL THORBIIEEINEE A (DeskProtol I KA L HILNTE
FHA), RIFEORIFIZETH5ELWVEIL, [Save Geometry | (FFR) =2 R
LTLEEN,

:@ﬂ‘7°“/a*/%>“/—/w<—0)d55"/72ﬁ)ﬂ THZEITEETTEET,
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Save as

BB T7 7 ANG THREOT a2 NeARFLIZY B DG T ~MRETT D
BEIEZOa~v U REM AL TIESW, BIEOT vy = 7 hOA RNIAE TS
, TaY e NEEHLW T 7 AV TTIRESNET, W s AV E DT R

Tz INT AL, BRSO ETT A A2 IRV ET,

[Save As | AU RITBEHED AL RURDREFL AT a7 BME A ET,

Start Wizard

ZPa=RiIDeskProto AW —R MGV E9:CADKTEIZFE SV ENCT
Oy I LT 7 ANEAEKR T BT D, ERIBIEEE L THRTZETARNTD
I T a T, VAP =R TRV OO EZ N2 b ER Ay
AP —RIZE> T TN #EIL, FEEIZDeskProtoMIEHED 2 — W — (1
H—T =AML COETEERTIIENTEET, VAP —RIL, EfkE
RNEFF THRFGA—F—F R, FNEDBREDT-HO DR AR TR TS
ZEIZED, HEIZT 720 0L 0 TT, EEOHEBOT AL, EYEL—F
— (B =T 2= ADETNRIED/RTA—H—=No5 0 ERLCNET, * *

DeskProto Wizard - Welcome x|

I File mepu > New

‘welcome to the DeskProto wizard.

This wizard will guide you through the process of
crealing the prototppe of your choice.

Select any of the following:
£+ Basic milling
" Two sided miling
" Rotation axis miling

= N-sided miling

Do ot use the wizard

< Bank I Mext > I Cancel | Help |

AR R TIETA Y =N BE DI 0B 2 s DD AT, 2
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AINZT AP —RIF, K2— T ENext | DR Z AL TIEFRIC—D>F >
LT B0 D—HEOF AT Ry AT, BiD~A—V% BAI0E
[Back [/RZ DM TEET, B DO_—TTiENext JARZ L DR DYIC
[Finish ] RZ %2 FRLET, EXIIDeskProto7 A —RD1~_2—Y H T,
7 4% —RI%, DeskProto® i & B £ AP —RickhEfRSn=2T
DOFREX, FEFTERTLIEL TEE T UV =R 2 D=2
T, BWADTAANTE DISTA—ZINFEDR— DR ENR DD R LET,

ZORE, Bl DO AV —RHAFIHRET T -

- Ibasic milling wizard |1 Z#).0F 2—W [T T, AIRERGAILFICT 74V
MEZFEHLTCNCT Y T L7 7 A NVEER T DG R FiEERLET,
-ltwo-sided milling wizard | IZ#EERZFE A 72—V I C, WEHNLT 2y
EMTLTET NVEERT DO 0EE T ARLET, DeskProtoF =—hV
TNDZDFEEZRLTIIZEN,

-lrotation axis wizard (%, X8H& A TIZV —27 & LRFFL ., MIERXBERZRDO X
N, B ENE RS A2 N TEIn— X — T — T )L a3 LT
INTHEFECORMHTHZENTEET, ZOFEDEIREIE T Al EFEIE U
*7,

-IN-sided milling wizard | (2% F7=[EIHREHAS LT, ZAUTERMOmEZ N
T, 2Lz, 2&F B OmOIN LAl Z2LET, AT v AN ILER
TnEd,

DeskProtoZ A Ml basic milling wizard ] O & F Al GE/2 ST TEE,

Ishow this wizard on startup] 47T a A3EDWEUIZEITLET:FNET
I UIGE | BIRTe N7 s T Mt 5, DeskProtold B I A4
—RFERLET, ENET =7 LRWGE | FileA=a—OHOa~ Rafl
AL TUAY —REMBODIENTEET,

NP EUAP =R OFBNIVEHEE A Z I AENS T, SBIC
B x OTAPF —R_X—TCTENENAV TR FIRE T, #1720
I~V TR LES,

Load / Add geometry

HLNT O = I NGO T e INCAEEDT= D DCADTE 7 7 A NV %5t I
ABFET, LN B 2V DT DDA T ar % Load Geometry | &I
DFETLOLKIEZ 7 ANV DBEICFEAIAFNTWDEAITIETAdd Geometry |
LREIEIVE T, H7e7-1EDeskProto® T CHEE ORI 7 7 AV EfEE Tx ., YV—
NIRRT ETORIET7 7 AN EFREALCEIHELET (B0 b2 oD KB 1D
THDHINDINND), 2DT7 7 AN E Gt HFATIZIE, 2DIN T/ RT A2 ET,
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FRENDTFANA =T BAT T T, gt rA R T 7 A V8RR 5
ZENTEET, W, BIEDOT —H T 4L 7N —HOFHIAI A RE/R 4T
DT 7 AN BFERENET 77 ANV IERILSTL, DXFBLUWRL T,
(77 AN OFEEIMMOGE RO ZFAZ )y 7528280, FEO—ENHE
ZDBIENTEET, 77 ANVA GO DB T 7 ANVEIRIRT D0, 77 AV
%% AFTHNC AL CTIBE J B4RL TLIEE W,

(|

ZDOF T NI R =D DRE L
1TTHIENTEET,

35282k HE

Save Geometry as

COMRIC Lo TIEA R DT 7 AN T —<y L TH I TE 20 <
OO EEES LI SOFH LT 7 AL ELTHALES, *

SFIHD I BT 7 ANIEXDB A RECTT AT LAV T T T 47—~ NST
L), 5= T 3 —~vMDXF)B L UVRML WoRLDZ #—~»MWRL) T
T, [Save As| a3~ R CRRINDZ AT ORI ADLE FHICHLED 7 7
ANABAT RS T —y TSR | 74— VRRHVET, HRAlO =A%
L7 IR ATREZ R 7 7 AV OFEEE I RSN, HEDOLOE TN T HZ LN
TEET,

Save as type: |STL-fiIe [*5TL), &5CI j

STL-le [*STL), Binary

DeaF filer [*.00<F ), Polyface Mesh
Di<F file [ D3F). 30 Face
WYRML-fle [+ \WRL), Wersion 1.0
WRML-file [*\WHL], Wersion 2.0

KT A= b EDENTEL TIVELDBERIZ~N T T 7 A NHYET
(T'Supported File types ), AR DY :DeskProtol XX ZEFH LA, HL
ARAEENTHGILIEMICA VT L OB ERICIZRDTLEY), T 7ALT
F—v NN ELYET, * "

Print Setup

ZOaw KX, FVAERET DD DOTAL R XOFERED % T 1B %
FRLET, BARENDUAV R TR T HIENTEDA T vaid, #
SNTVBT VAR, A AN IVENTRTAN— R FLET, ZOEH
IZOWTOFEMIIT AL R AD~v =T VEZBLUTLTEEN,
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Print Image Preview

ZOa~<RIX M E 2 Print Image ] 2~ K& LT LI EIEC DI 5
NEDIAN2 B e FRLET, ZIUIIRAEOHIR YT 2 7 NS
nEd,

COFT ALY NS — DR A ?“%):H:J:@St;ﬁﬁ“é
ZipTEET,

Print Image

ZOaw R, FRENTWNDET R TOE 22— R EE2IHIRILE
9, DeskProtolZFIRIBALET DRI AL Ry XOEAEFIR A AT 2 s Ry
AR TDHOT, ETOHIRI ST A—Z — A DN TEET,

:@z‘7°~‘/a‘/%;if:‘y~—/w\‘~—@n“iév‘/%ﬁﬁﬁ THIELIZINFETTS
TEBWTEET,

Print Project Data

ZOaw REF Ty VNI AEREARILET . 7 vy =/ MIE 1D
ETOMLHEHEAKL NETOTIRONRTA—F—NI ARSI ET, ZNHOH]
FR—=NI N7y 7 IT a2V ORF a2 A ML TER T E7,

DeskProtolXFIRIBH 4632 RN A2 RO X DIFHERIRIS AT 07 Ky 7 2% 3K
RTDHDT, BTOHI NI A2 — LT DN TEET,

Exit

DeskProtoZ BUDIZIZZDa< Rafi L TSV, b LKL ERLIE T 1
VI T =B R IFT BINUREINDETLLD, ZOF T v aiIF AR

=

—DRZHHETDZEICINFEATT2IENTEET,
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Edit menu

FiIelEdit “iew Parameters Create Optiohz  Help

Copy Image J&I jl“lEﬂ'@l'w" @l@l@llﬁlgl

Properties. ..

Eli park
----- -h- operation

ﬂnl_

1>

FEHEDT AL R A FREA= 2 — IS T~ NIFZIEE IR T E
T e CZD A= 2 —FIEF IR LA > TV E T, DeskProtold3DY 7k =
TR TERWISEICRET B L OTEI0ED | TRED AT | T8I j bvvoTe
@D)ZVy T IR—FBEZ R > CWVER A (E-TLOFEITEVET A A= D
ot —¢ RN T T o R TT,

Copy Image

ZDa<wRiZDeskProtoDE 22— 4V R (FER T DETOIA LRI &5 8
TDONBEETALRTRI) T HR—=R ot —F 52N TEXEJ, DeskPro
toD P TIFZLDNRE RDHT LN TIRVEITIEF L TSN, £D% 7Y
VIR —RORNFIILDT T 749 I A% RRTHIENTELLEDOTALRY
AT FVor—ar ~A A=V EAEOFNT D e TEET,

Properties

~ Aoy 7 OHRFIHE 2O~ U NITBRIERIRSN =T AT LD
PEORT A=) ERRET DI ODA AT a T Ry 7 A TR UET, ZIUTER
SNy Y—0EE (a7 N THEEHH iIf}ﬂ)l/ g
W), FIIERHFOE 22— A RUDOWT NN T, BE DA, Desk
ProtolIfA R A ELX ATl Ry I AR RLET,
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View menu

File Editlyiew Farameters Create Optionz Help

O[] ¥ Leckar | || | @ o @ m|

v Status Bar

D

m

4 Geomety [nformation
i ' Project Tree

Lavout, ..

Mouze Function 4
Subjects...

Wiewpoint 4
Zoom 4

Ea—A=a— TR TELa v NIIR R GIEEEE T 560 T A5
N=TART DR, VAR HOE =T A RT DI AT DALE,
BEZ DB L T,

Toolbar

ZOa~v R — R —(REF), ZDO~==2T )LD [Screen Layout | DE
ERR)EFRRNEIIIERRICLET, V= RERIREN TG A
F v r=—27 (VIR NI NE T A= a—DhDz< RORIC
HVET,

Status bar

DAV RIFAT —HAN— % TR EIIIERRICLET, RIV— D
TER, ZO~==7)LDI[Screen Layout] DELEZIR)AT —H A/ R—NEIR
SNTWBEE, Foyr~—7 (IVIRITZRR) T NE T Az a—D
DOa< U RORNIHYET,
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Geometry Information

Geometry Information =]

General | Driginall Transformedl Part I 2D I j

C:%Program Files\DeskProto 3.1%0 ata\Casting. stl
Filetype: STL Binary

Filesize in bytes:  34.684

Mumnber of facets: 692

Mumber of pointz: 521

ZOHERIALRTIE, RENERSN-C 2T, BIEOKE O T#
FEIZOWTOEHERRLET, TNENS DD RILDE T X—URHNFE
9

General

T AT DIE 7 7 AN ARIESET, AR
ZORNFKIZETLEH: I (ZAE) BLORA o, = -

Original

FEARIANTERTG T 740 (CADY 7 NCHER S V) D AV L DI D
JERE R, ZAODEIZT X TOEHMIZB W CRUTT,

Transformed

[Tranformed | D& X ] OfE FERAEDOI T HPH) T4 : 2T D Transform
NR=YONFA=EREASNET FER, IT7—, FliE), = *

Part

DEICEPEASNTRO, ZOMEERO T O A7 PEEEIN TS E
T, THLIFEIHEIE By b T — o — 2% ZOERER DRI
BIHILET,

2D

COFAERITT — /= 2E 2D T LET (& TODT7 7 AV TFE A SN
EDA

TARTOYT R=DT, BRIIR N, B RBLOT VA ETERSNET,
I THEER O B35 L ORI, 1120 — 7 ' — 2Pl Gh— bk
DR R BIIDIERIT, 7 LSRRI TSN R i T
DI B TEET,

i RO/ F RS S A0 LIRS AL TS, ZORs Y
5 L5 T R—UBEIIL, 05 Al e TS TR LB 2L

TEET,

Ta—hhavh: Ry EFEHLTLIEZN,
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Project Tree

ZOavw REITar eI N Ry DFRR, EFRTRET R FT (e
TRV = EEDRRT 4 RNNDN L, ZDO~==27 /LD Screen
Layout] SEZ B M), 70V = /MU —RNEREINTWHEES, Foyvr~—
7 (VNI M AE T A= a— DR DOa<w ROFHCHYET,

Layout
ZDa=w NI 22— 4 RUDLAT N AR TEET, a—hyh T
%)ﬂlt‘i\ DeskProto” — /L X —DARZ L fE L TLTZE N, » "

Views Layout

d ‘ . ‘ o }—{

z

z 1 DEF
e[ ] o Bl S En

2

l=z]3a
' ‘ ' 2 1 ‘ ' DEF.
Help |

8ODBHLINLHTED LI, 1, 2, 3, FIT4ODFIRT 4RI AT RN
HVFET, ETCOERRICBIAHRAOBRE LT OV =T N7 7 A MTBRIFEN
F9, HMD2ODOLATIMIFRFRFIEEZHLPLDEDELIZ:TIZ L
X, FIZERK, RIIAMEK, BEOT 74V ERODER, ZD X573
L AT T MIFEF I TR THEHICK OS2 55E T,

Note:

BEDFRTITEFHF ORI, FoRmI T O350 1-50ME b (7
TT 4T VDE 2—,0F T, Ea—OREED~TARLZ DIV 7T 5
HIZIWEH TN TEET T T 4T R 2 —DJFEVICB LN T AD
FGAUTRHERL KIS, AR — L Ea—RE L BLIOE a—a<v R
ITREE AT O 2—IZOHARTT,
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Mouse function

Ea— 4 R DOWNITED~ AR Z L OEEIZ L > To DI~ RSk
RELET, BARDA>OMRENTHE T, HICEND OB E N2> TNE
TAODREN N L TEIVEDVET) =

Rotation: X [RERSEAT-DIC~ T AT T T 40 I AR RO TLED<T
N WU EFBINEEALET, BN REILTTRERIEONIIZSH
HERBL TSV 727213~ T ATERIRDIE B OSFTE DN BAE D Hls
AR B RS AZENTEET, ZHITURIDEE O L Lz
DNATENT OL, BRI Tz 20 A TREITAO LT RRAH BRI
RHIEEERLET,

IE N EHR LRV AT AT R Y ar (I EE L TLIEEW, [fiEH
F PR ER(E T DA F O/NSTREISE T R)DS, [T & —fE I miE 4 50%
RAZENTEET, A RS-0, L& T A—Z—DHh T
WA T v ar MR TLIEEN,

Pan: ¥V A& L CTHART-OXIE OB RN EEZL T L EI( EI7meh
FI7mZel | i ETENEBNLEY), X—ALTE, RO RISy
TIRETDIENTEET,

Zoom: ¥V AEfE L THLKR, #i/NERLET U A% LICBEISE 5 LM
INFTRERLBET), T~BEISEALIERF R EFE) T, MmO
RICALEOEETT, = *

Zoom Window: ~V A%fE L CHiE DB DM EIERFRLET, £
FDFEILD 1S D A ZRD DD LED T ARSI IV I L RE %
WL-FE~U 22 BIIESE T, KAOAICRIEL-SFNAREL TSN,
i _EOEGROMEENS KEERINET, = "

BAD3DDREREIZ OV TIL, T ABEIOM, X3 H I FE S
F9, v~ UVRAOEEL, MIET7ANVDPF AR, 2t a—F—BLOT7

AT AT— R OFREEAKAEL . BB ORI D0 ET, FEfl
H2NE T X BGE BRI S DR SR OBUTEL TDH0h
LAvERA:[Option - Preferences - Advansd | A= —%Z L TLEE0, =
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Subjects

Subijects In View [ <]
i [0
v Origntatar I Orientator on workpiece zero point

¥ Geometry, rendered

[~ Geometry, wirsframe - [~ remove hidden lines
[T Geometry, points

¥ 2D Contours

¥ Segment
Jperaten V¥ Sub-segments
2D operation [~ Z-Grids
[~ Z-Grids, rendered
[~ Toolpaths
[~ Working area
[ Simulation

Ok I Cancel | Help |

AR OB E O FRIEH |28 B3 5I2EZOREZ R A TSV FR
HRIIE 2=V RURNIZEREIL, WLONHAERER D1OLRIER
WZEL TEET (DL AL R ARINFETA), ViewrA=a—nb, HDH
I 22— AV RO THE DT ARZ L T 2l ic D zpa< R

EITTEET, 40D ERDFIREH NI ODOT A RYNICEK R ATHET, &
X TP OB O ET L LTERL TIEEN,

Title
FIRDZATIVIL, BIE LRI B W TIRE O£ EBICFRRSNET,

Orientator

RN DO T MO/ NSRS 5 IE, 2DERTRE 3R ITHINFEIR 572
DI H AR I OFTELET, ZHUIER, ERREOVEZ L0
TEET, ZOFHFMFETRAE, BEOLE TRICR RSN ET 2 AU RAT
BLX R THOTIIHVET A,

Orientator on workpiece zero point

ZD2 00 T FHEREIE, U — /= AD3DFUREE R L ET, ZORA L
rOBFATIL, I THIRH (T A—&—H D Translated 7 v a A\l - T A%
FEGENRHVET,
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Geometry, rendered

BB 7 7 AN DBEEENT = AR, T X TO=AJBIC @&l
VIR IELTERRINET, ZOFNREEIMLLT VO T, ZAUTEE
TERSNDHA TY, TN TERINEOKIEA R IC R RESILET,
ZNNEIHIBICE D N T B N AT LI ET,

DeskProtolX il # 1%, F DY B 1EHTZ T A2 & CHIBLEJ: L2 51 o
Fro SOHAXTE DO NERO 1) . backfaceEFEIX I EATEHEB S ER A,
Z T DeskProtodHli i A B NS £4, HRT=NH72STLIE X DK
BT 7 ANERIRUZGEA . ZOF T v ar 2R IR TEET 20774
NERITE IO ENBIMUOEDDIFESTNET, DXFZ 7 A NVEFH TS5
Ba . ZOA T a i HERS N ER A, DeskProtold, £ mOSMAlIAAE N
MIBIRLCTLENET, BiE-> CTHAEEERRNSN TLEST A, BAfE
HmENTLENET, ZNERIUKERIZTEOSTLY 7 AV OGEIZHBND
PHLNER A, ZOF T v ar AT HERTEHEETHIENTEET,
ST EFIRRY — VR AD FHE DT8O i i H 23 H ASIE 52808
TEFET: a2 I RTA—ZD”Skip backfaces” DF = 7 &L TLTEEN,

Geometry, wireframe
LI CHRIEOERBRAHMAT A DB TRELET, ZIUIKE A &
THIET 5E0EN T,

Geometry wireframe, option: remove hidden lines

S ORE, ET WAREO BIZ A 72WE OHITIER R TT R, UVAY
IERTONRBRZTLEN, FEIRTDZENUTLH RS I EITROZ N
Mz ELET, ZOF T va 358, BADOFRNIAEFER R E
THIENTEET,

Geometry, points
FHEDIODIERIETF (A —F —RAVNRERINET, VAV 7L —b KK
O EAERS N TORWEG DI ZhbE RHZLNTEET,

2D Contours

2DFRERIF2DERAEICB W THTEL , Z=0D E S THIMNT2D 7 7 AV DNE
ERLET, 2DOEBIIBESINET N, V— I RSREER T D72 DI LT
RIESOIERITHVEE A

Segment

VT ANET 2T HIECE ST, BT A IPFIET DR F A
WENET, WBIEY T BT A MOFEDT AL TETORRIZ, 7 A b
DERADTAL D ILET, FFMIIX, Part Parameter® &2 2R L T2
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Wy,

Operation-dependant subjects

FARSNWTWDHB AU THY AT T HIEITEV0L, Eo TR %3
RIDZENTEET(FRSINET), 1220 Lo TREBSBLEOHN LHIFHIC
HBGE A LRI E OZ-Grid BE Y — A REFFLEY, Zhba 2
THFFCFR AT DEFEMICE RSN T ETHEFITHIZLO T, —o 3D
ZOFTvarEEHLT, TNOERRTOLERHVET,

Sub-segments

Sub-segment&F =7/ 5ZET, BT BT A NNEET DHINCE T IEME
& FRGR OO L ET, FEHMIIL, Operation Parameter®FE %2R T<
7280,

Z-Grids

Z-GridiZ X & — VR AD F 72 BT, il IXREOZ DR %
LRUITTDHIIHDFR AN ATNERITHZ > TODDHEDND DDA H
MELIVER A, FIZIZRTE D RBETF BN TRYS 7B WES . Z-
Grid CF =y 7T HZENTEET, SN FIITRSNTZR20, FIRITY —v
BRETEDBDCTIRICABZENTER2DHST2DTT, HLANZ-GridiZ B0
THERINZWEGES . 27— JREIIKIFIZHD TLELY,

Z-grids, rendered

ERREFICEA TUVAY 7L —2ORDVICE B BESNVET, ZOFRITEIH|]
ENDETNO—FEDI 2L — g LU THEATEET, Z- GridixZ% L oR
AU NEE A TWDD T, EREENI XS DREE DR 0D b LvER A,

Toolpaths

DeskProtolZ A4 %RV, 2NN EBED RS BT, 20— R 3%
FSITINCY I AATEDLIL, UIEI TENZ O REENIE, O 7 ek
AT HENVERRSND TLLY, ZHUINC T v DIEEIZ 1A DRI
RANRESIEFICEERF R T EARTT =L U ORI RO A2 L0
TEET,

FI2Y— N SADFFEL TORVIEIZZ A BRI L 72354 | DeskProtold
HEWWICRIRLERLET,

Working area
ZHUIHRT-DONC=L v DENETY T2 FKRLET:3ODEIDE 2 DK
DORBENIREEIC L > CERIESNIZ3DEIE T9, DeskProtolk, H727- 138 21T
U— ' —ADF a2y M ANNSIRNO T, IEMEICEIESY T CONE
RDHZEINTERND T —F o F Y7 OO EFNEFRLET,
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Simulation

ZOIE B L, DeskProto®Y — )L/ 2% T4 AL > THERRSN D ERED = »
TahdA T OTVLE 2 ITEBLET, 220V — )L XAOB O I AT TR
CBXOHyH—RETAIEN TE TSN BM RO IO 72 i & 1T
SENERDHIENTEET,

Viewpoint

TDA= 2 —FFIRTEE HOENUDWLONED LI AT DO T
TAZa—%FRLETIATRI L a), ZNBIXZD~ =2 T LDORZ
W58 ar P CHICERIRENELIZR AL 2L THENUDE
OOENTEBEREICRGIIT 78 AT 5I7EEELID), FHAOEREIXKED
PLEEEB LN EIZERLCRESW, Ve A HIERT T,

% D Custom 2~ RiL, 6 DD LD/ ST A= —flim AN 1T 52L&
D, AN EEEETHIENTEET3ODREEETHIXY,2)E, 208 S E
SXYVBIO, 1DDRA—=ALTT, ZNHIZE 2—T 4 R FED6-ODH A
RA—IVERICZETT, H7ele N Ef/ I EEZ R ELTWERIE, 20
HAT T R I A% THRETT, ZOXATar 130 20E, #indk
TREEIE T LZY ., KB ZEERSE 5D FRER o720 | [FEEICERALE
O DOREEETF 2y 7T DI DITBIE AT HIENTEET,

Zoom

INHEEE AT T D<K Custom 3BV, RZ & AL CEEMITY —
R —=ZDNWT DI ar iSRRI ATEERb DO LR UHEED T 7 A=
— T, A—AE6 DL/ NTA—=HZDHIHD 12720 T, Zoom - Custom
a2 RiEViewpoint - Custom= <> R T EIZER LIZDOLRICA ATl R
I AL ET,
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Parameters menu

File Edit EiEW|Earameters LCreate Options  Help

Ol = n b Edit Project Parameters [general] ... ﬁl@l@lalg

Edit Part Parameters [geametry] ...

E‘F‘E w Edit Operation Parameters [milling) ...

E‘i part

..... . nperation

RIA=H A= 2 — LT R COYH| T A= FERIETEET,

INT A= — T HI2 B3~V AR F R BE T tproject(Z =7 1), part(l
T#iPH). operation( L), Zh STV — @ I RSN TWET T oYy
rDT By 27 GA—=Z— 2TV KOO LEFAEZ D LN ETG o7 1
"NIATEIZ1X, TN A T DRI ST M THEPHZRE), £ LEPHIZIZZL D
TRE2ELIENTEETWBIZITERD Y — L BIORRDREE S AIIH
B, 20% EiF728), #EiX, 2D, 3D, FEi 7,
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Edit Project parameters

]

Edit Project Parameters

Filepath ‘E:\F‘loglam FilesDeskPrata\Dats' Casting. dpj

Geomely |C:\Program FileshDeskProto\datahcasting.si o] Pelosd

™ Flip normals ¥ Skip backfaces with calculations

Add

Eemove
Copy.

oK Cancel Help I

File

7°12°/°17M‘%lifEEYJ*—]\‘Lf:7°i:f“/“17]\774’11/0)/\7?5420‘% FINSERR
:,t_@/)“f%?’mﬁf/&xfﬁﬁféiﬁh HH T 0y 2 7 DRGSR

726%%. B C7 a2 METET D207 7 AN A= 2 — 2B L TIEEN,

Geometry

KT SABLI OO 70y 2/ O CEASN CWBXIET 7 AL D4
AR AL COVET, RIIEMOAICHLBIARZ .2 sizdy,
WAEERLBTHIENTEET, EFEO T vy = M OXEE L H T 5, 0
THEHFABIOTRERIZ T X TRECEETT, TN E BRI By ST,
HLWRIBICHEI SN ER Ao LS THLWKIBEEZ SO A2, HrLnS
Oy NPBEEDT- N BV TLED,

Flip normals

DeskProto Tl (=M /Sy F) DIEFER_TMLNR | JIEOE GLAIH 44
T E R U CTHAISIVE T, ZOEBRIESTLY 7 A /WSS ILE T, 50
STLZ 7ANEAE T 256 ZOFEIEHIES TW Db LitER A, 2T
DIEF IR TNV A L NAKTEONE M E DA B e RICEETS
7=9DIZZ D MMlip normals |47 v ar & A TExET,

Skip backfaces with calculations
IBVWSTLY 74V (RO Mlip normls ] & MR) OHFAITIE, EFLLDDH
LW HNTZTREMANZ N TNDIENRHY 2 T, BT ZENITIC
foer‘gi,cb BRI, 2T Skip AT araERLET,

=T O BB T HIENTEXHDOTISKip backfaces) 134
xJJ fcioT:I’oV) FIUTTVEOFHER R CE AR ET ENT 7 A /LZD0N
TI, DeskProtolZIEF 72 #A& ASE oz T RN CHRIEH720
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(CZDOREREAZ RN REIC T DL TEET, HIENO/ALNDY —/L/RAIZO0N
T, FHRRERZZ T A R D2 CRIL THDHZLITER L TSN,

ZOF T aNFAI = DRER RO EELET  F =y /LRI E T "

DERENELFREI., 9 TROVERIE 4 O =/ F OO AHNRFER
SNET,

Parts

7 = 7O HIZHHN OO LHFHIL, Add, Remove, Copy RZ L %
EHLTEET 22N TEET, EEOI LHEFIL, 225E7 1 (FlZX
A —VETVERRET NV, REERRRE) ZVERT D70/ b
THEH$HIENTEET, MTHHEOW CIEICEWRIZ T O THRIETHZ
LI TEERA,
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Edit Part Parameters

ZDa= U RN THIPAZRE ST L0 LEST, ZO8HI T A—2—
O—H TN T3 2R EERR B0 BT, I LHFE T A—
TN TENAXEEEFLF T, DeskProto Tlk, RILKIE T 7 A /L0305
BB OaNA T HAERR T A=D1 DT ay =/ OB O T4
FAZRFCET, 12O LEFIZITEEO TR (B2 IX 82502 —%
20D TR #E Ll ENTEET,

BRI N TR ST A= — % 7R3 72012, WLODDX T R—U M S
NWET, N"TA—F =TT N —TbSH, Fob LB TNS 72 AT AR
DIRTG A=K —DRERER TR T 272D AT N HivET, I LEFH ST A

—H =X, T R=VN Lo OURENTJEIZFE TSN FE T, F9 Transform/ ¥
FA—=H—  F D Segment’RE 72 DeskProtoD #]LE 22—V 2L, H ]

DI T R=TIEFEEHLTH 0T, KDRBRETEA T DE, IhZL<D
AT R=TEFHATEET, HITWUEE, bo AT A T var b Ed,

DeskProtoZ7 A MIZS > 7N CTF, ZORAID2ODX T SX—720 H3FI
ARET, bo b A7 L a2 OV T, DeskProtoZ VIRICT v 77 L
V=R 0 ERHYET,

Tab page ‘General’

Edit Part Parameters - ‘Half bottle’

General |Tlansf0rm| Suppoltl Segmentl Ambientl Tlanslatel

Name [Half battle

tachine Ilsel CPM 4030 with ratation axis j

Operatiorn: i

pass one [2D] Add |
4] ¥ (30] Add_|

ove
ﬂ Eemoye I
Copy... I
Apply | ak I Cancel | Help |
Name
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MTHEPHOLFNIZZ CEETAHIENTEET, BHITMH %2 O EOIT.
#PHO A 2 BB BWROH 4 a2 L TESW, Fir
Y= N —ICERRENET, ZOARNEH 2O E _ EOHLOT, ElS
NANCTar T L7 7N ORCIIMERENEEA, = "

Machine

TAUTSZRT=DME L 72 WA HE L £97, DeskProtold 7 B A7 A3
WIERETERVNEINT = 7L DD AT THEIHI ST A—Z—BZD
A Z &> TRIREMN E DT oy 7T BT D N A L3, BN
WFIEDORAN my P — (RTA/N=) BT 5 &0 | RO ER
IEELIINCT BT T AT 7ANDT +—~ v Ne EFLET, OptionA==2—0D
F1o> [Library of machines) DA 7 ar AL T, B — &L RDHZEMNT
TET,

W IXHRT= OB T 7 A VORI /2 DD TZO/RTA—H— T2 T
EZDHVEITHVEE A b LIEIE AT Option A== — D H1 Tl Default Part
Parameters | 47" > a L, @ EIBBAEZL H 552N TEET,

7% : DeskProto2S SR U 7o b 228 B3~ 535A . Hr LV MEZ 5
DIENTEXRONB L2V D T, HLAABEZRG IR, 25033 E 3 L OVl ik 2
W22 EMEOE H 2 L TLES,

Use rotation-axis

FHEE AR OB DNTRIRESN 2B A DI, DA T a 13RI A E T (

ZOA T aridDeskProto7 A MR CIFRIHCTEFHA) , ZOHEAEF =7
L7255 DeskProtol X [al#ndl 2 AL AE #EDXYZY — VSRR L ET,
FNEF o U4 DeskProtoldXAZY — R 2R 0IZAERKLET,

L7=3o T YH R (BEO2=0 N T) OV — U EIIAEICEES R 2O E

T (AEME), Ea—U RU TR, YO DBBITRE O T ry 7 T2<
MR T, BEWFEBIZBIZRZDTLEY,

[ iz dd B oo A0 TS (Y=0,2=0)28 Bl _F(ZF A TCADFUR DD,
MfEE 7 vy 7O Ll CE ST T4 _Em DIZH0b LAIVRNZ SIER
LTLIEEVY, DeskProto V 32— o T, ZOFRNFELELRD > oT2D
TIRELT A0 B LIVER A,

Operations

ZOMTHFEFHN O TEOEIT TEREMZ D0, HIERT 20, av'—3 528
ICEVEFEFTHZENTEET, 10822 TR (B 2SO K&y
— Vi 2T TR, BLUGEMIT/ NS — Vi 2 7= TR s 7 a b A
TEAERK T DI DI ERGA . TEROIAEIIEETY, Move] ZARY
VEEAT AL, TROIEREEETEET,
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2ODBRIRARAT DAL — 2 @BDIBLV2D)TEEL ., [FEEIC2 oD R
IRDRA L NZDE AT a7 B AT INZ SR Al ERIC 72> TV ET,

Apply

a7z Apply R & 1%, INLFPH/ ST A= —F AT al Ry I A% LS
WHZ2 NS, BHIEBEOEEOR RE AT ENTEET, ApplyRFr @ = * »
FERITRTEAE RE AT a7 OIS 20T, Fl 2572 7-0ON THEFHN
VB STVED DD ADEIEF IR ITUET,

Tab page 'Transform’

Edit Part Parameters - "Half bottle'
General  Transform | Suppoltl Segmentl Ambientl Tlanslatel
1. Scale — 2 Mimar——————— 3 Rotation
¥ |1.00000 ™ In%-Z plane. along %-axis A |-80.00 dearees
Y |1.00000 ™ In¥Z plane. along ‘Y-axis ¥ |0.00 deagrees
£ |1.00000 ™ In¥ plane. along Z-axis £ 000 degrees
W Uniform — 4. Inwerze miling — 5. Centre
™ Male to femals I Centre geometry
z
g o+ = _’_éi.
Apply I ak I Cancel | Help I

ZDAT R—=UDOFHRBLOAEEDF T a NI, DeskProto(Lightfilf &
Fullif) C#20F 7,

Scale

HE REBIIAV TV OKITIE H SN DA OETE T, B ANEHIhD
MEFF 1A R BB T D20 X ATl Ry 7 AOFCHEZBIHTo
TWET, UniformA 7 varaF o7 L0 ET, X, YRBIOZE B D45 R
IZTBIENFRETT, M MAENTKIE T 7 AV, HEHSAHER ZFIZE
T A A S A CTOER A, DeskProtoldiEfIZ A7 7 R 7 AD R DAL X
TE7 7 AN OFTHERINTZBEMAECSELET, 29 TRWEA. MR
(Bl z2 1L, A—PMVETIE RS TV D DeskProto® 1T » F THERL S 72X
o7 7 ANl 4 B0 20325 45 DFE R RE NS5, )L TEIET
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BILMTEES, * v

Mirror

Mirrord 7> a132% B OB HT-DE T, 2BIOEHETIT—V T %1
RIDIENTEETN, INETTIT—V T TEHOTHHTY, 3H5M
DIF—=V 31 A ~DIT—=V 7 L Efis T T AZENTEET,
HIRTNTONIAT D25 D IO T 7 AN Ri> TGS 3T7—4 7
LA NIAEHTY, 200 LEFHANSRLKEEIT U 75288
T, ENEMER S22 DE a2 EFETHENTEET,

Rotation

Rotated 7’3 ai33% H OERICH -0 E T, ZORER(FIVIREEZE E

FB)E AR IUTEUD, R/ IATRY v a BWEDD)DZEITEE
L CLIZEW, i o alds LR —OfEZF AL £ O T, AN E THE
ET DR A E RO TS, Z2TXY, ZOEEEAZ A THZENTEE

o

Inverse milling

Inverxe milling4d™ 7 > 31343 B OETBAZHT-VET, ZOA T T a l3fFIC
FREARD DI B E T, NTA—F—BAERSNA I LIRS E R
T — =207 v DLHIVERGIL, KFIZHE AT DMR U & E
T, 2L DBE . AV F LDCADY AT LML TR S I ORI EE
BT DZENTEET, LML, HARTZDSTLT 7 AL DI LD TR
B ZOF T ar DAY ET,

W 2O T al BRI BB 1FEAE DA 1T Ambient D [ Top level | &
YRLEWTAHLERHET,

FEZOA T ar NF =y ZET R T, I LHERE I 2 ZE0 'y M
FERIEL QO RWEEOEETT,

Inverxe millingl¥DeskProto7 A MFIZHB W CHIHATEEEA,

Centre geometry

DeskProto Cld, & TCHOEHUIER DY — N S2ZFHBE L% IC(Z T 2=
OHEFIFHRE S ELY), FEREOKDbY Tl ASNE T, BlfEHcik
KON E AR T L TELDY — L SR BE KIET O T, ZOEEYIHE]
THDEF TS TIEHVEE A,
FIFNVNDOEFEHRINIOA T v ar T =7 LWL, Bz E o
ft]. DeskProtolZCADY AT A TE RSN XEZ .0 KEZ RIS E 5T
Lx9,

BTN IO T v ar T =y LR, DeskProtol IX#lZ AT C, YZIH
OIMTFFAOH OFRA I L TERT 2 TLL), H7R7ETICZOENR
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PR OO THEEOY A X EE RIFT O RHZENTEET:
INTEPARKEVIRIE CTF 2o 7 &N D7251E, THIXKEICEASLET G
LY=0 Z=023N T4 [H D .0 2 25 1E),
[E]fREGAMEL D B AN E CHLE/RHFIZ X, CADV AT ARV ZFZ CTRIEE
BT HLERHIET,

T RTOIAROEX, Y, BEOZBFHHE ORI HLIZEINDTLLY), 20
F T a TR Y SR T 7 ANV E R T AT RN ZS 03 S
NAINNC, FEEWA T v ar M CEET, BEREEIEIIZ >V T, &
TR ZR S E RO F | MR T vy O ENR(Z=00 L) A 5 5
ZEMTEET,

ZOA TN NEM OV —REEH &b EAINET,

Bottom level

Z DT A—H—{IDeskProtoT A MRIZFB W THO LR @[ HET, Z/VRTD * *
(boLmtsae7e) GHIFIHA 7 v ar ORbh o THnES, » -

DeskProtold & 5D 7 vy s O DK% IEM BT e E IR ZHm N T35
TUTLLTEET D TLLY, DeskProto7 A M CTlid, 2O 7 8N T.422
LT RITTZENTEEE A, LU, By F—RNENLBNDIESETHIY]
THPRDDHIENTEET, FIZIZERIKIZOWTIL, IvZ—BRITEOZED—
EICETHIENTERNWD T, H53 X0 F 2N T35 SIXBHERLE
A, ROV, 2200 EE5EFINTL, 20k, 12DFT MIebIHIT
INBEEERGETHTL L), Bottom levellXXIE D E DFFH £ TEAEMII T L2
IR 720N RD BT DI THZENTEET, ZLDLEEMKD L)
T, EREEBEECESE vy N5, Vv A 7 var 2T
XFEJ, Custom level ZIRIN T B4 ATIMICZIEZ A TIL 72 U720 ER A,
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Tab page 'Support' - (not in DeskProto Lite)

Edit Part Parameters - 'part’

Generall Transform  Suppaort I Segmentl Ambientl Translatel

— Support bridges to be created

Static — Custom bridges

" Don't add suppart bridges ¥ Use left bridge Edit

€ Add four default bridges I¥ Use right bridge Edit |
™ Use frant bridge Edlit I
[ Use back bridge: 4|Edit

Apply | k. I Cancel | Help |

PAR—bTay2id, BT NAVOMEYIEIE R T DRI IAHT IS

TENTEET, NI BT vy 7 (FUTET VIO REIpFEenE
HA)DF O YIRS CET VAR DR T Vo PO EE T H/hE

RI~MAOR TG T vy T, HET7 a7 Z120 Zf 0 F b0, £h
XRIE AT Bi. KIIEOMOFERD K1 ZDeskProtoll k> T i
7,

PR—F 7 B Z ORI THEIST O LILER A Bl IS EEADT
Vo N IEHEEEERE O FIChRl-OEF VA EET HERE T,

3ODA T arBPHAFGETT:

not add - VAR —NEL, 57 4/VIRE TELON THIPHIZB W TR HETT,
default - 42>DF 7 /L EDP R —K~7 17, DeskProtol L& B YA XD
Ty 7B L. IR OH% D | /M e KXBEO, e/ EiRY)
D —FIRORA NSO T ay s EEET,

custom - 7 7 ANV T Oy TINGEETRI- ST WA I~ MED DAL KPR
—NEAERCEET, 4DDP R =D 2 [ZOWT, TNLEMHT 00D
NF oI THIENTEET, FET o /INTZ R —MIOW T, e
NEEHRALU AL E ST AR RN ET22ENTEETCLTSH),

MR vy 7 OF) N TH#PHZ BT CRLBIZY R — T ay s &2 42548
A ZOMLEFHOPTHEAESNTODEE LD T Dborder A v F 24712
THMENH E T (Operation’ 7 A—4 | Border¥ 7 ~=—), ZH L7\ EDesk
Protold & H—h7 ay 7 OSMAIZGIB LA EL T 1y 70 b 8I0 B TLUEWET,
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Bridge of current part
& 85|58 6] 8

* Geometry, rendered

i Geometry, wireframe
™ Geometry, both

Segment of curent part

ves [pa
Bridge of current part

% [26.11 W

v 357 ws

Mouze pozition
40,70
Y2029

Z |not applicable

0K I Cancell Help |

ﬂ

Support# 7 N— Y DERERT L HAFG L BRSNS I R— T r
I DY ARXBLONEEBEH N TEDLAT T Ry I A FKRLET,
ZOXAT T MREFR OV R T ayrim T RITEEERIC, S0
M T OF LW KE 2R RUET, A EORZ ATK mE I EE T
F7=DIERALET, 26O BEOTHEIIME ARSI TR, Eiuidiiid
I TCTHELLRVMEHED DeskProtoDRZ T4, E5IZ resderdHR<2
wireflame#& 7RI L ObothF/ROER L, ZH UL E#BEZLELLETA,

25D DSE DR NI~ T AEREE R ELETZDIBO I OB FHITAZNT
T, 2ADHLNRZ L NFAET HIEITERE L TEEN Y

- BEIORL ALY R — T a8 RIERT D0, v UAERT
v U CRFEER T DRZ T, = "

- ZOBND2oDDRE AT MDD & eI ATHLNMIE~RT Y7+ %
ZLICIWBREDOE OV AR EESEHRLTT,

SHIZX, YBEOZO6 2D AT/ B L O(E D) B RO FEEEE A )
AL, FILW R =T oyl b AZENTEET, BIEDOT 1
I DY ARILBHRT- ML E T, FHAED~ T AN E T JEREEZ 7R LTV
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E

PARBE T D6, T T a7 EHLnT ay 7O R R2 F AT
OKRHZ AR ICH N/ ES, - -

PR—bT a7 13K F N OXYZEhE AT 72O TH A RZE RN T &P O
GFEFAD FREH 72T CHE A E T ZOZ AT a7 T O A7 & 3 #E

TEFEHA, bHAAK & DAL EH T2 DD EEFR IS NEL L ET:0H

KRIZ3 20O DJEFERIETEF 572D, 6EDIERRZ L DHIL D1 2%
L CRpAmHE T RERINUART TR0 EEA, =

Tab page 'Segment' - (not in DeskProto Lite)

Edit Part Parameters - 'part’

Generall Transforml Support  Segment |Ambient| Translatel

— Settings for the main zegment

Minimumn—————— [~ Maximum
: % [ % [Es mm
" Use upper half of geometry v [ mm i 14.26 L]
" Custom z [ o Z |nz20 mm

Set graphicaly... | [~ Display relative values

The segments which are zet at each operation are the segments that are uzed for calculations.

Apply | k. I Cancel | Help |

INBDIRT A2 — D TN THPHZRIR TN TE, ZOMTE
PHO KT N BES L E T, DeskProto® H O T AP, X, YL OZIZH
WTHR/NBI R KROELY 5252 LIC L0 EET AT LN TEAHE 5 ARG
O T T, 2OV T NIZHDKTEOER S 72T S EIEIOF FALEE XU
L ENLISNOER I FHE S E T A, BT s I T#PH O B 5 R 721
PN, WHIIREDT A THIB SN E T,

BT DR O— 721 2 I T4 7= 13N TGP A A L T2 S
W, Bz 1T, SR DSEINC~ 22 3 E DI LL RTACET A LN TEA
WATRE 5T R 2B I AT TN T A7 |\ TP A f F 5
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BLENTEET, HBANTET RGO RETEDEE, Y
R REEIZENE BT B DI TEFA 2 L TLIEEN,
HBRIZITET VIV TH#iBEAE KELTHIENTE, ET LA E YT
NEVELEIHIENAZ LR L TEEW, Bl I 7 oy s k&x+8%
LEICTRIZR 2 FT,

B FNHDOT 7=y 7T _RCZHF NS RERIC Y T Esz bz L <™
EEN, BIZIE140mmD EEDTT VA AEFET DA, 50mm/EDEHED 7
ST YRS EILT- B4y | LU COIHIT DI IS, 2B 5% E
T A=OIZ3 M LEFAEA T ENTEET, ZOEIL 720N L&) E
TEAME T v 2 I R T E 2050 I TH#iEE KB I E< T
HIENTEET,

N LHEFH OB R D T3 >DA T ar NN ET,

Use whole geometry (67 /L E&M)IET 74 /V T3 E HFRITIERMEID) 54
REFBIZHEALET, HRTDB—MOANDRD T BN AT EHAEN T2 &
I, I L TS,

Use upper half of geometry (XD RO =53 % )L, *F72 M (ER
X2 BI TN L3 5283 CED)DHE . IEFICA MRV AES, = -
Custom (I AZ L) IEMET N LHGHZ -0 B TRV DO 7 a b2 A 7 % AF
BIRT IR BRI A IEREIZRFE O — 45y FH O O TR 2 & 2%
THIENTEET, ZOHEIXET R/ B X OB KEZ A TIL TN T4
FHOP A XE7HEL72T 72D EH A, [Use whole geometry | % FF OVERIR
FTHIEIY, WIMEEY By N HIENTEET,

[Display Relative values] Z{# 3 2L A FT& - FfE I 8% LT L ET:
HIRT-INENET =7 U256 IO & /NOALE1E0,0,0)BEEE Th D LK
EENET, BEZOF oo 7Ry 7 A0 L, #ik o E I 82 1T
LER A, FAUTHIIIN TRBEZIVE S 'y N 5720 O TR
SN2 T,

[Set graphically | N2 1%, w7 AZAEHL TE AN THPHGIEF IR S
B TEDISNIBNDT AT uT Ry I 2% FRLET,
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5Set Segment Of Part "part’

& @0 2|® 6= 4

% Geomety, rendered
' Geomety, wirsframe
" Geametry, both

Boundaries of current part

Vs [ma
Segrment of current part
%[BT ([Ba
8 el v

Mouze position

o479
Y 2899
£ |mot applicable

0. | Eancell Help |

ZOXATaZ X, wRELTCWAIITHEZ R TEFEEITH LW K EE
RLET, A EORZAIRREET T H-OIERLET, 2hbDHh
DO1UEISE 23S TRY., ZAUTEAEDDeskProtoD R X TZZ Tt
BAZMLELLER A, SHiZrenderdFHCwireflame# < B L bothFE R D
BT, TN EFHELELLEEA,

2510 EDSHDR LT ARREAREL, 20 HOLMH AT

T, 2HDBHLRIL DBEFEET DL EEL TS

- SRR A NI TR A 2 R EET A I AERNTY S L TE N
AR D5 TT,

- ZOHNDE2ORZ AL, GHDE 2 < T ATHLVMIE~RTY T +52
LIV BUEDOR G OYARZERSE LRSI T,

IHIZX, YBEVZO6>D A SR/ N B I O(EID R KOEE A4
HZEZED LW T#EEZ Y N2 N TEET, BEON THBHD
P AR IS, FBEO~T A ELFE T,
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BTN YARE T DS VI LB L OS L In CH#PEo 5
LHEFRENTZFE T BEIZOKRA LI ZICAENTINET,

IN LA T D> E ML TATI2 DT, I A R E 3N LHEFHDO6FED
TR\ T CHEAET . ZOLATal TIOR SN B FE R TEEE A,
bHHAAE 2 DA TIE2 D DEEFE TS 1 F N AL £ FHRIZ3- DD D
JEAE A TS 572010T, 6ADORRR T DIBLD1 2% F L TRARDHE
HFEREERLURTIUTRDERE A,

Tab page 'Ambient' - (not in DeskProto Lite)

Edit Part Parameters - 'part’

Generall Tlansforml Suppoltl Seqment  Ambisnt | Tlanslatel

Level of ambient area

' Equal to battorm level of segment '___

¢ Equal to tap level of segment l ] Z 453 mm

" Custom

Apply | k. | Cancel | Help |

DeskProtolZE G AU T INDY — VR AZ FATHERR L E T3 AFEAED
TN AL IZEFEORKIE TIZRWO T, RIBICITEN Y 73 &
HTLED, ZHhzambient =) 7 EREONET,

bottom level segment[fz/NES](1-2 H DA T L al)hsid@ s O Ul #pH CX
WOR/NDLESETUHRISNE T, N—A B0y 2 —DEBEDZL 1T
LA E—DFERER)IEFELMERZOF/NDOZEEI VRS20 E T, ZhickY
DeskProtol3#1 £t 7 ey 7 DA EZEI 3 DT, 52212F O T2
DT ZENTEET,

top level of segment[#fx _E@ESNE2% H DA 7 T ar T, Bl XX/ E
OMAFZKEOSGEIZHE AT,

Cusotm[ HAZ LA T L a NI ET HHHOLH(ZES) E 8 ET,
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Tab page 'Translate’ - (not in DeskProto Lite)

Edit Part Parameters - 'part’
Generall Transforml Supportl Segmentl Ambient  Translate I
— Tranzlation »v — Translation £
XY @ Make top —% -----
* ¢ To positive =&Y for e ol etz .
part-geometry g = ake bottam _ -
O To positive 55 for ¥ o e i !
cutterpositions i = Make centre i
" Make centre of part zero 'T of part zero i
' c
€ None ] O] s Z,
' Custom fo.00 [o.00 £ Custom |u. oo

Apply | k. I Cancel | Help |

I T #&PH ST A—Z— D it 1T DeskProtod K2 x4 H(H &) H#L T4,
COEEIIIM TR S a2 DA T ar T, X, YEZIZA T 5 TH]
AT&EEd,

1OHDA T ar XY, BEOZOT 74V NOERT, Tay I MO E T

A BT — 27— ZAO MM TJF S0 ET, ZIUICNCT7 7 AEIHIIC R

WTHEBITH - TIEFITMER T IRALE, Y — O£ o iz fiii

T ETFRIOBIZEMERNHDTLEL), LIRS TRIBOT X TOXEYAL
BIXT T AT TONSLIEED), TR COZNE T~ AT AHETLED
(FIREICOMDEEED),

Translation options X, Y:

- positive X/Y values for part-geometry: 2 CD X _EDORA L 1EJ7H
DX/Y R ABERR T DI ENTEET, X, ZU T/ Eaid, YHERE O FH
FXONBIAEVINL £9, 2O 7> a3 TN TR S 2y
DONE LD THRBMEH] T,

- all cutter positions have positive X/Y values: 2= CDH v Z—N &I IEST
MIDOX/YEAZ 25 B BV E A TEXET, H7elzO I TH A T DOX&
Y — VS ASERE A T LIS TEIRWF I T Z DT T a BRI B £,
- Make centre of part zero: 33 H D FOREINT-A T T aiiv—r—2R
DML E ., HrHEHIBOXEYDFFHD iU ET,

- None: E AL ASNRWELFEHLET, CADIZTEBES LK
TEDF SN THAR IS ) 2T — 78— 2D N LI kS L ET, =
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- Custom: 22D ANMNATLB O LA 25l E AN 1T HZENATRET T,
HIRT=N AT T HIEIXCADJEE LD — 7 — A JEFE D D IS HAE T,

Translation options Z:

- top of the part is zero: & CONENAFRIDOZEL/RD I KA L #

EW)THENTEET, LIEB>TINTHBAO EEnZ=07T, ZEIX00 548

FRIANT RO TTEET, ML TR A2y b 20O0 [ 7D T,

ZOFT AT ELERN T,

- bottom of the part is zero: 2= CONEDE ST AIDZEE DI KL L
BER)THENTEET, LIZDB> TINTHIBHO FE3Z=07T, ZiE1%025

EFEASERSTITEET, ZOF T a0 LRFSIT R~ 7o A XDER
MOT— I —ADBORA L M I TEHEVHETT, R—/LZ U RILD
GEIIyF— D200 TICBEIT 5561 H5FTIEREL TEIW!

- make centre of part zero: 3% HIZH o Ud vy hSi=4 7 v ar T4, U—
I —ADJFEIZKTE O ZOHFH O FHJIZ e FE T,

- None: FAZRZELEAIN2WEEZERLET, CADICTEBHINZK

TED R S NN TR B D370 — 27— 20N LR SIS L E T,

- Custom: AR OEIR T 28002 N1 T HZENFRET T, H7RTZN
ATT T AIEITCADIERE LT — I & — R AR D DA HE T,

EHZHEAEIANZ DWW T, XEZE TR TRIER T A2 TEET, Yo
HREHREAR N T O RIXY FEAZ A BT D ENTEEH A, ZOHE, V<D
MDZATar b EWRNENOTHH TEEE A,
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Edit Operation Parameters

DeskProto Gl T #IPAN 1 D2z 5 TRWI XX R DX —2 K2 1~
2D R =L aNEETZENTEXET, 1O LT TRENIGESHI)
AN T4 5 —)LsRA 9, DeskProtolZi32- 0D B AN T. TN
DETHEAEBD)E2DTT, 2DESDDBIEIT IR D /TG A—FEFf>TNDD
T, B2 00 ML TRRDORTA—MREL AT 0l OBRIERTFELET,
H AT (IO G A—Z D E B A TRET A7 DI HOSILET,

HIHOEM TH#FH T A—=H—D I NDIIZ T R— CHRREIN, 22T
BEDE T N—=UN b EETY, NIA—F— hoFA—BIOWE &S
BERD—PREMETT, HICWIEE bo b AT T ar bRET,
DeskProtoD W) —P — X ZNSH MO F T R—V 2 WH 52 LN T
E

DeskProto7 A MlIZ 7V T, ZOPID2->DH T ~—12 1 F 3R
ARETCT, o B A7 L a1 oW, DeskProto 7 VRRIZ T v 77 L
—RIDVERHVET,

PLFOfIE, ST X TODM T TR TG A—&  ZFLTRIZTRT2D
ML TR T A—2 %7 LET, DeskProtold, T E DEIEDT=DICE DX A
TuZ Wbl B BRI T,

WNGA=BEAT T %A TH, Il —RAIZApply R 2> T IZAT
DEFRERE RDENATRET T, Apply R &L 2T 5L, T<ICRIE

REAT OB DENEESNET ., FlZIEHR7-02DDEREE, 2
DRBHDN T BT ETIERHE T 202 IEF I I LE T,
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Edit Operation Parameters (3D)

Tab page ‘General’

Edit Dperation Parameters - "operation’

General | Shrateqy I Foughing I Segment I Baorders I M ovement I Advanced I Simulation I
Mame Iopelation
Cuitter IBaII niose, radius 3 = diameter & mm j
Precision Speed
Distance between toolpaths 11.20 [d/5] v| il Feedrate |25 mmy/sec
Stepsize along toolpath 1.20 (A8 =] mm Spindlespeed [10000 | pm
The precizion values will be rounded to: [d=diameter of cutter] / [odd number]

Apply | Cancel | Help |

Name

MTHHEOLRIEE T THIENTEET AL IMEH A~ O THEO HIZE BN
HEDIORBESROHL4 B2 L TIZE W, ZOLBNIHRT-DFE
DLDOT, ERENAOINCT BT T LT 7 AN DOP TS EE A,

Cutter

BIRT=DMER LT — L, BIO TRRICE S TR DS LRV WS

A—=BDHIHD1DOTT, STADEDREL TE=H[E sy 7T LY —

N—ENOLHH—ERSEIENTEET, LI X—EYANIINZ 720

BEAFED T2 —DIEEHDHNIA v A —IZ DWW TOBITERRE T DI,
OptionA==—®OH D library of cutters |2 AL F3,

ERERY — VIR A 2 L3 E D7D IS BB T B 5 — )L TR
MTFBEEENDETNEIR>TLEITLEY,

Precision

CIICHERTAEEE AT THIENTEET, 20D/3F A= —R_HDET:
Distance between the toolpaths[>’—/ L/ Z[Hf@](StepoverE BRIV ET).
L O'Stepsize along the toolpath[> —/ L XA 5[] D AT 7 [ ME1(H /S AL
B & N NSREROORD K E 2 —HOBESL DT AT V), @
VR T O BEFETE L, KD IEREZRET UITIEED/NSZRBEREIC U ET 23, &
AUCHBIL TR R B L OEIHI O W 7 122D < ORFRIAS LIV E T,
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Bt LY — LR AR O BREEAS L mm iz B hEA10.5mmod 75 (R %K in T

THEE . SEHFRO—10D310HA NI ImmIZ 2> TLEID THEETITHY

FHA(DeskProtol I ERRIIFNZ 1T HTLEY), ZORIEMESIDesk

ProtopMli i 27 LT YR LD R ET, FHREHE B2 REern/ A

FERXE TEIKEE N BLOHEWRTED IR S k> THib =L Lo

HLOTT, EBE, DeskProtolIEE RO TIIR TR AE L T DI
ICRFFENEL,

RSN, B CThHyZ —DERER DI LIRSS
HHILET, DeskProtoll o TH/REZIIZ, 82D HENUD ED LIV E I
ZOENE—HLET, FRICHASLEBEEZATILTH R, 20EEL—
LW EIE— BT DRV EMRRMEIC IO NS TL L), ZOuEILIR A
T2 AIT. ZOHEDOT-DZDeskProtoll Lo TEHEN AT /LAY R
ALY, AU ERI72) 3 IV IEREI /2 BT, il 2 —DE
(D30T, H7elzBLODKEEEZ A UT-E . Z1U30.8FETHLHHIND
TLEI(d/570.8), LINLAA L LODEIZ T 0P =/ MMRFENET, Lo
T B THYE—OEFEEZLCTHEMITEL LG DO EETT,

AT TP ARXPREVERHIEEL WLESWD/1):Z DL 72 KREWAT YT
JNT4 %5 EDeskProtoldFE & IS DM LEMZUIHIL CLEINBLAEE A,

Speed
2ODBELLEEEAE AT TEHIENTEETET LD LDV — /LD E)
M I Feedrate RV, £k 4 7R HEALAMEDIVE TR EMEEI, b
—D 7= D EEE X Spindles peed(rpm=[E1#5%L /50 R E T,
DeskProtold A ) S-S BUERINE M TAE CRIEENEINTF =y
LET, EOEPMERL TN R2NE B 4 CIRELZT LR E
A FENEM E3/ NS — TR DITHE, DT ESLET, B
EOOBE IR T R CRETEET,

FioHHE b RICEIHEEE 72 — L OERBIY/ NS DT T, A
VRN AE =R I ST AL BERHYET,

*E DLV IHEE T OW T, Bz O FERR D> D DeskProto N L 2 R L E
T, RANT vy EROFTHESNDLNT, ZNSIEmm/ R, inch/Fp
m/ 45y BHHNIMMO AL LIV ER A, EERIZITDeskProtold, H72225 HAL
~OEHT T A SN EEHILET,
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Tab page 'Strategy' - (not in DeskProto Lite)

Edit Dperation Parameters - "operation’

General  Shategy |F|0ughing| Segmentl Bordersl Movementl Advancedl Simulationl

—Main — Detail settings, parallel

% Along w-asis

IE i %

1ossIse 1 2 . Alohg ¥-awis reversed
€ Block @ © Along v-asis
= Spiral <<—_'—2—> © Alohg -axis reversed

ot
i wiaterline i

— Calculate precision

" Contour only @ = | Wkermileidetaults

A

Apply | QK. | Cancel | Help

5 ORI RE/ e T SAFE X, XA Tl Ry 7 AR D TR B
BINTT, FILEND F 7 S AT CEADIZIE, ARNE B OFE IR E & Ff
STWET,

ParallelY — /L SR 3F 7 /L D/ R AT DWEDeskProtold, —HOAT
I — LR AZ IR L ET, YV — LR AD R T — & T R,

Parallel” — /LS ADFEMEE E XA S C¥:Along X-axisld — E DY (Xl &
1TZEHES ., Along Y-axislZY$NI IR 72 — 8250 £4, ZnFhico
WC2oDHF S A AT RE T R LB AT L TEES,

273 B D/XATEFHIL Crosswise T9, ZAUL, FNHDHIBHED 1 ORXED AT
AN MO —F XY EDOTATHRREME | 2B OBIEEAER T HDOLELT
T, LLENEEITTHE, LERFERHY, FRELTIVEWEFRE
MzACSHET, ZOF T aid ERLIEWET VR, FEF IRV
BB 2R TR U DN R 28 T3 A T2 X — L SRS L B
B IRITEATZRY Y — LR AL EIEI ST it F72 [AlRE T, Crosswise
IZIEE ORI ELFIHFRE TIXHV EH A,

Block D /S AFEREIL . XEY LT/ — N’ A5 FES LTz BIEOBHED X5
T, ZRBIFS S b RIERANRY — L XAT, B Z IR EICIER 12
WL TVVET,
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BlockDFEAER EZIZ2 > DA T var LS L E 3 tinside out(NHING) &
outside in(FMAING) T, A BTBLOVNSWENZID IS E T,

SpirallXSERNZBID /S AFEFA T, IO/ SAFEEH Tl SR D~ —
ANRE— (BTN THEHENEY A, FHEKIZBWTY — L2323z
HFE, DTSN IEMRIRETT, TNENDY — /LS ADXY
NEICEL COZEIL, Z-gridafE 9 A2 L TSN ET, IOk RE
BT BT WBIER DY — R CTH T I TR+ 5%
ICEDIFAT Y — A R REDFIES LW Z-grid ME I SN TOETCL TSR,
Block’ X2 ELRIL 20 DEEMER E D HY £ :inside out(PIAING)Eoutside in
(#MHIH>D), machine the cornersid, ESIZAZIHITENE IO T L a
N FI = SO THEFE O NRICIN LI NET &L KEWHE O
S DRI,

WaterlinelZ—E DZE S (H 19 EFDIMANZ S DB KARD LH72) DHIH>Y —
NWRREARRR LU ET, F2ED L7 AR TS O HISCZ Ve i YT HI

EIEIENET, XYW EFE ST — A SREDBE NN DTN RL FTR
SERINZR 2SI FHET NIV A LNMBIETH DI, EERIFIEFITRKEE
WET,

SRR E CIRRERI 72 /8T A= BB T S ER R (Z 5 M~ 2y — v
INARDRREE), XY — /LS AR DT A—H 3K m A EIE S el T i

T b7 e SN ET,

2% B DR/ ST A—HINTEAE T, Top to bottom(_ES )b il iz,
BEHD FICINTA2ED £4 ., B UBottom to top(FH35 _E):T—27D4MAID
BHEWZESOSIE 2D SILONLEED £,

e 1% DFER$Z A—%3Fill horizontal planes T3, ZDA 7 Ta i <-on
OFAZVLEELUET, SEARY — NV SATE2Y — NS AN TE D7 S
WEZHDDT, (FEALVKFIRFEm D2V — )L S AD RN IT R E O FERE) 22
WTCLEIDH LN FER vy ZOUKE) DI v X —DEAEIVELITKE

WIS LIVER A Z OBAET T 26 L7215 ICITHI DN o T B AE D
#0FE4, Fill horizontal planesA 7 a i, KERFENE ZTREZIBE 5
% F v 71T, General# 7 TR EINDINTHEN T2 A— 2% — LIS A
TH7ZLET, ZNHOT X TOFOY — SR XFUZE S/ O TREER
DFRERMMBINDTLED, TN TOMEDRFIOBRIE TRV RO LTI,
ft ETRELCEEGR TREER T 56047 v ar OF =y s i3 &
BEZHIEMTEET, ZHUTFHEEGIHIOM HIZ oW T, ZLOMFEE &E
7,

Hetk D/ AFEFHContour only(#iERO AL, 1 T#iFHZE 2T EIEIL A
DT, FFE B, A7 SR ET RO R OESEBT 5T I NT A
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GMUDOERER) 72T MIHI S E T, Bl 7o AR OKICET LV EEZ D
DIZZNZF T 52N TEET (DeskProtoS X Y- Rl AT — L%
AR T HEE, TNINFEEAE TRE CTHAGFTOTT L OFRERIL I B IR
DOFERATADET), BRI EE T LIE LWIMEIZ 2 > 722 ORI 3
5HDTT,

WHENXT 74V ME T 7220 T, Calculation precision(FBFEE)/ ST A%
RETEER—FOEDIESNTWET, T 74 /LD OverruledS v 7 A
BF oo UT-1%I2, BT iEDetailsRZ L ¢ 23 & Ed, - -

Calculation Precision details E

Subzampling

Gridsize

" None
ID.4D mm

" Factor 2

7 Custom factor I 3 ¥ l

QK I Cancel | Help I

Calculation precision® A 77 1%, TN T Vo R A XE/I L HFRE 2%
HEECEDIDNTRDOEMSELNET, T TV T ERNIEL
DIZHONT, V=R A0 IEREIZZRD . KD EWEHEER] 230030 =3 0n
HWEID), Y77V 7 B D Factor I(NoneZBHOIE, 7V RYA X
ERFOL-gridDFE RN — VSRR ER T TP AXDFHELHE LR E
7, Factor 21IXEY M F DN TZ-gridff# g % 512950 T, il x D7
Uy RN ZADDIN/ NS UCHESEITHZ 120 ET,

FI ANV T YTV T HFactor 1(None)72 DX Parallel, Crosswise,Block
%1 CSpiral,Waterline,Contour only?®3-> T4, & D/ — LR AFRIHITY —
I SADBFE A IRITHE N TUVRND T, AL— T2 — LR 2GR 5T D LD

MNT U REFFOTZDIME T, ZIUIEE D3 DD/ SAFEIHD T2 D — )b

PRAGHRDBIRERAIOIDLVSHIZEL L D HEARY MDD 2D EHALET,
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Tab page 'Roughing’

Edit Operation Parameters - "operation’

Generall Strategy  Roughing I Segmentl Bordersl Movement | Advanced Simulationl
— Roughing

V¥ Use

Skin thickness IU-5 T

Layer height

™ Lze cutting length of cutter
|1 n.od 3
@ Custom i

Default the first operation uses the cutting length of the cutter as layer height.

Al

}

™ Protect vertical surfaces

Apply I ak I Cancel | Help |

DI, FER ICIEMECHOIN L8 T ICEM DIZEAEEF TR Z L2 B W
LFET, LIz > THEWZFEH 32 TEO%, 4 EIHE IR T

RN T35 TRZH 2R > QWA RETT:IHL THRL — gl 5ERE
HFET, [Usel T =Ry ADT =7 OFMIZLOH I OF BA Y02
SNET, [Use | #F =7 T AE2OHIOA 7 ar B R REIC /20 ET:

Skin thickness({f:_EIF D AJF, EDDOETNABERSNET, t EF
(ZETADENOEZITLMALNET, ZOIIN, By Z—BRFHIM B
HID ED ATREMEI TS SAVET WL TRV VR EE A6 T L ORI M T oD
DT, FAUTHI DS LIVER ), (L LFRE[FEAL, 20kt LY —1
THERANCE R HIBRL T BT A2 LIz IsnlicRm O B2 S HELET,

2% H OHEWA 7 > al Layer height(B i ST KUIMHESEZ R ELET,
B, BESIII Y —DORELEE Lo THET, HBEICES T, I/
KRESNT-EESEHERTHIENRLEELNTT, BIZIRE DB B
2 —DYIE RESOAFCUIRITAZEEE E WK/ ETT,

oA — DY ESNZ DR OmSIVEWGA &0 TRITHEIC
YV LR AB BT EIUET, 2T BB I TEN, BETHILIET
EE .

Protect Vertical Surfaces?d™ 7' v ald, Fl) T — LR RIZIRHIAT v 7
ARXIMRKEVMEDEFZH N T, ATV T BREVES, ZTNH6DF RIS
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DB EBIHLILND T, HEVZLDOMBETIHILZ2 Vb LIVER A, 2
AUFBED P ORED /TR AR EOLEITEZ Db LvEE A,
ZOFTvarkF ey Hl EARY — VBB CH46E LD R & D
KRB L OEERAAA G DRIV EZHNLTLED,

Tab page 'Sub-segment' - (not in DeskProto Lite)

Edit Dperation Parameters - "operation’

Generall Slrateg_l,ll Foughing  Segrment I Bordersl Movementl Advanced Simulationl

— Settings for the sub-zegment

Mimirumn————————— I airmunn
b S 5.00 i b S 120.00 i
€ Use segment of part —_— —-—
N 5.00 i N 85.00 i
Z 10000 mm Z 2000 mm

Set graphically | I Display values relative to workpiece zero point

Apply | QK. | Cancel | Help |

ZDET R—=V I L#iFH ST A—Z D Segment F 7 _X— U LFRERIUA T
a NFRENET(CDO~=aT IV DRTIRZ S R), DLOEWRHYET:
ZZTCIEE OA T T arh3Use segment of part& 7R o TWET, ZONLES
E, FOMLEHFAIYKREIIHVET A,

F T arN1oETHYET :Customl TN LE D E R ETHENTEXET,

— R I ER T T VDRSS E, B TREL TERY/ NSy —L
THEN T3 2 M ENRH LRSI LE 03 AT, Hlei-ldT1EE
TRYIERETBEMOIN T BN LR OFEA E R T D722, Ly
AT AIENTEET, TOIIRMEI T4 2 TREROIFEAEDLA,
‘stay within segment’ DEE ST A—H—% B HFTHMBENHLHIEITHEREL
TLIEEWEE ),

Display Relative valueszty 7 5L AN SN EABIZ B % KIFLET,
I TALIEZ0,08 L, BLOFIUTHERAZ EIR By hSVET, ATIDT
DI ZNRSNIETE T N EES AL, Y — /L XA OB BN EITITR
BERIFLERE A,

Page 56



Reference manual Reference by Menu

Set graphically/R & 1%, ~VAZEFEHL CEARMTHEELIEF IR S Ik
SR TCEBINTDE AT Ry 2 FRmLET, ZO~=27 L DPart
Parameter~*— D EZ SR L TS0,

Tab page 'Borders' - (not in DeskProto Lite)

Edit Dperation Parameters - "operation’

Generall Strategyl Foughing | Segment  Borders I Movementl Advanced Simulationl

— Size of borders of segment

@ Extra for cutter

| (- |
Mo estra h
Ca

© Cutter stays within segment

" Custom
=, ekt |3-5D mm Y. front |3. 50 i
=, night |3.5D mm ¥, back |3. 50 mm
Apply | ak | Cancel | Help |

As has been explained already, in DeskProto the toolpaths always form a
rectangular area. Normally this area is a bit larger than the minimum and
maximum X and Y values of the geometry, allowing the tool to move down to
minimum Z-level everywhere round the geometry. This extra area at the 4 sides
of the rectangle is called the Border area, and in this Tab you can influence the
size of the border area (the Z-level used for the border area is set at the Part
Parameters, at Ambient). Note that you can also use the segment to add extra
ambient area.

The default option is Extra for cutter, which sets the border area size exactly
to the size that is needed to let the cutter go around the model.

The second option, No extra, keeps the cutter positions (that is the centerpoint
of'the cutter) exactly inside the sub-segment. Using this option it is still possible
that the tool cuts away material that lies just outside the sub-segment, without
checking if there is any geometry. So this option is not advised to be used when
the sub-segment is smaller than the segment of the part!
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For small sub-segments in most cases the option Cutter stays within segment
is best. If you choose this, the whole cutter will stay inside the sub-segment.
This means that the tool cannot reach any area that is not included in the
calculations.

The last option, Custom, is to define the border sizes yourself, using the four
edit boxes. The values may be positive values as well as negative. For negative
values there is a limit though, because there always should be an area left to
machine.

Tab page '"Movement' - (not in DeskProto Lite)

Edit Dperation Parameters - "operation’ [ X]
Generall Strateg_l,ll Floughingl Segmentl Borders  Movement |Advanced| Simulationl
— Milling direction Dynamic feedrate control
% Meander - . - Feedrate for plunge movements
¥
I'IDD % of feedrate
" Conventional . -+ 1

Feedrate for high chip loads

|3D % of feedrate @}

' Climb T ]

— Free mowvement height

Apply I ak. | Cancel | Help I

The Milling direction is important for the surface quality of the prototype. The
default direction is meander, which means that the first movement is from left
to right, the second from right to left, etc. The tool keeps cutting all the time, so
meander is the fastest option.

However, on the surface of the model you can see a difference between the
movements going from left to right (L-R) and in the opposite direction. The
surface will be smoother when all movements go in the same direction.
Obviously there are two possibilities here: L-R and R-L. The words Climb and
Conventional refer to the relation between the direction of milling and the
rotation direction of the tool (normally clockwise): see the small drawings in the
dialog box.
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Do note that choosing the option climb or conventional in fact does not
guarantee it to be used all the time: when machining a downward sloping
surface it is possible that in fact the back of the tool cuts, thus reversing the
actual cutting direction.

The Free movement height is the Z-level at which all ‘non-cutting’ tool
movements will be executed. This is for rapid movements over the workpiece
when cutting is not being done, for instance from the home position to a position
above the first point to be milled. The Z level you enter here is the number of
units (mm or inches) above the top of the geometry. Make sure to enter a
positive value: in case of a negative free movement height the model might be
damaged.

The Dynamic Feedrate control is an advanced option of DeskProto: even
many so-called high-end CAM software packages do not offer this type of
functionality. It means that DeskProto is able to reduce the feedrate when
needed, thus making it possible to select a high overall feedrate without the
danger of breaking your tool at the critical points that will be encountered. Two
separate options are offered. In both cases you can enter a percentage for the
maximum feedrate reduction applied; in both cases DeskProto will choose
in-between feedrates whenever possible, thus always running at optimum
feedrate. Do note that both options can be combined, in which case for certain
movements both reductions will apply, resulting in a very low feedrate.

Using the Feedrate for plunge-movements it is possible to decrease the
feedrate when the cutter moves downwards. This may be needed to machine in
metal on a fast machine, as fast plunge movements may damage the cutter
(many cutters have problems with drilling). It is expressed as a percentage of the
normal feedrate. The rate you enter here will be used for exactly vertical
downward movements. For downward movements that are not exactly vertical
the feed will be reduced in proportion (see the Help file for details).

It’s also possible to decrease the Feedrate for high chip loads, that is when the
cutter has to remove much material. Due to DeskProto’s parallel toolpaths
approach, normally the cutter only has to remove a small slice of material: a
thickness of only the distance between two toolpaths (the stepover). However,
in certain cases the cutter has to machine away material over the full flute
diameter, which is a much higher chip load. For instance for the first toolpath
(as the block will be over-sized in most cases); also when entering a pocket in
the model (so when the tool suddenly has to machine much lower than during
the previous toolpath). The chip load is even higher in such cases as the chips
cannot easily fall out of the cut then, but will be stuck in the groove that is
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machined.

In these cases the feedrate will be reduced, the actual reduction depending on
how much deeper the tool has to cut compared to the previous toolpath at that
position. Reduction is applied according to the following rule, where D is the
cutter’s flute diameter and Rate is the percentage that was entered. The column
"Example" shows the resulting actual reductions in case a value of 20 % resp 70
% has been entered.

Difference in depth: Reduction percentage: Example:

For rates below 60 %:

until 0.1*D 100 % 100 %
0.1*D-D Rate + 2 * (Rate) 30 %
D-2D Rate + V4 * (Rate) 25 %
more than D Rate 20 %

For rates of 60 % or higher:

until 0.1*D 100 % 100 %
0.1*D-D Rate + 2/3 * (100-Rate) 90 %
D-2D Rate + 1/3 * (100-Rate) 80 %
more than D Rate 70 %

So reduction is applied only in case the cutter machines deeper than in the
previous toolpath, with a margin of 0.1*D (10 % of the cutter diameter D).
When between 0.1*D and D deeper the first reduction step is applied, between
D and 2D the second, and when the difference is more than 2D the full
reduction percentage is applied. In the toolpath drawing on screen, the paths at
reduced feedrate will be drawn in a slightly different color.

The option Reduced feedrate for high chiploads is not available for all
strategies.
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Tab page 'Advanced' - (not in DeskProto Lite)

Edit Dperation Parameters - "operation’

General I Strateqy I Foughing I Segment I Borders I Movement  Advanced Simulation I
—Ambiert <kipping —Wertical surface
& Mane __Q_ & Do not check, for vertical sufaces
" Skip extra ambient Q_ ™ Azzume vertical suface at specific
height/step ratio |2|j
" Skip total ambisrt — s
— Chairing — Caollet collizion check
[~ Use Chaining Gettirms: | [~ Enatle collision detection
Apply | k. I Cancel | Help

Ambient skipping concerns the ambient area. Basically DeskProto always
machines a complete rectangular area (the segment), due to its parallel toolpaths
approach. In case the model only takes up a small part of the segment, this
might lead to many superfluous movements and unneeded machining time. In
such situations you can optimize the toolpath by using the Ambient skipping
option.

- By default this option is none (no skipping): the complete segment will be
machined.

- Skipping the extra ambient means that all extra horizontal movements on
ambient level, from the model to the segment border and back, will be skipped.
The tool will still go down to ambient level around the model. You can for
instance use this for finishing, when all ambient material has already been
removed by the roughing operation.

- Skipping the total ambient means that also the vertical up and down
movements (if any) to ambient level around the model will be skipped.

The algorithm used by DeskProto to calculate toolpaths does not really support
true Vertical surfaces. Each tool-movement will contain both a horizontal and
a vertical component, the horizontal one being the stepsize along the toolpath.
So true vertical movements are not possible: a vertical surface in the geometry
will have a small angle in the model. In case you do need a model with true
vertical surfaces you can achieve this by using and fine-tuning this option. You
can let DeskProto assume a vertical surface in case the ‘toolpath-line’ is steeper
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than a certain angle. The angle is defined by the Ratio between the height and
horizontal distance (stepsize) of one movement in the toolpath, and in the edit
box you can set the height/step ratio to be used.

For every movement DeskProto will check this ratio, and if it exceeds the value
entered here (so if the movement is steeper) DeskProto will insert an
intermediate movement: the movement will be split into a horizontal and a
vertical component, to be executed sequentially. The result will be a vertical
surface in the model, which otherwise would have been angled. The same
algorithm can be chosen in the Roughing tab page, with a fixed ratio of 1 (so for
all lines of 45 degrees or steeper).

For free-form surfaces this functionality is not needed, in such case choose the
default: Do not check for vertical surfaces.

The more vertical surfaces there are in your model, the more useful it can be to
experiment with this option. Do take care when creating prototypes with a draft
angle: in case this option is used the result might be that all draft surfaces will
be made vertical !

Chaining is an option created for the N-sided milling wizard. This wizard
combines Operations in separate parts into one large toolpath file, which
normally is not possible in DeskProto. Chaining means to connect a next
operation to the end of this current operation.

DOperation chaining zettings [x]
i Mext operation
Pa :

Operation I exira operation v l

~ Inbetween command:

@ Mone

 Angle 0.an

€ User defined

aK I Cancel | Help |

In the Chaining settings dialog you can decide which next operation must be
chained after the current, and which command line must be written in-between.
The next operation can be chosen by selecting Part and Operation: only un-
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chained operations may be chosen. In case only one operation is present in this
project, chaining is of course not possible at all.

The options for the in-between command are None, Angle and User defined.
Angle is used in the N-sided milling wizard, and will let the rotation axis rotate
over the number of degrees entered in the edit box.

In the User-defined edit box you can enter any machine command that you
need: the string will just be copied into the NC program file “as is”.

The Collet collision check is a very useful option for high models, especially
with high vertical or steep surfaces. The problem with such models is that if the
vertical wall is higher than the free length of the tool, the milling machine’s
collet will damage the model (DeskProto normally only compensates for the
geometry of the cutter). Checking this option means that DeskProto will let the
tool move away from the model in such case, preventing the collet from
colliding with the model. Obviously the resulting model will no longer be
correct, as material that cannot be reached by the cutter will be left on the
bottom of the vertical wall. However this is much better than letting the collet
damage the top of the model, as excess material can later be removed with a
different cutter or by hand.

The diameter of the collet can be defined in the Machine parameters dialog. Do
note that when using this option the border area will be enlarged, to enable the
complete collet to move down on all sides of the model. Do also note that the
use of this option will make the toolpath calculations (much) slower.
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Tab page 'Simulation’

Edit Dperation Parameters - "operation’

Generall Strateg_l,ll Houghingl Segmentl Bordersl Movementl Advanced Simulation I
—Level of Detal———— -~ Compare with geomeatry
' Highest ¥ iz the precizion as tolerance
= High I Check if removed too much [RED)
& Medium Toleranze: IT i)
= Low I™ Check.if rest material left [GREEN)
‘O e TalErance IT i

Apply I ak. Cancel Help

A Simulation is a drawing on screen that shows you what the resulting part will
be. This can be used to check things like the resulting surface smoothness, error
movements (if possible) that damage the part, rest material where the cutter
cannotreach, etc. Also see the description of the command Calculate Simulation
in the next chapter of this manual.

In this dialog you can set the simulation parameters, two groups are present:

The Level of Detail sets the accuracy of the simulation to be calculated. The
simulation is in fact a Z-grid like used in many other DeskProto calculations:
the level of accuracy sets the number of grid cells used. The size of one cell is
the simulation precision, which is always smaller than the calculation precision.
Five preset options are available to determine how much smaller:

Lowest sets the calculation precision a factor 3 higher

Low a factor 5

Medium a factor 9

High a factor 13

Highest a factor 17

Note that this Detail factor is applied both on X and Y. So the factor 9 means
that per gridcell in the toolpath calculation, 9 x 9 = 81 cells will be used for the
simulation calculation. This means that calculating a simulation can take much
time, especially for higher levels of detail.
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The parameters in Compare with Geometry offer the possibility to check the
difference between the resulting part and the original STL file geometry.
DeskProto will calculate the distance between the simulation and the STL
geometry, and will apply a color on the simulation when this distance is above
a certain tolerance value.

By default this tolerance equals the calculation precision, when you uncheck
the box Use Precision as Tolerance you can enter any tolerance in the two edit
boxes below.

Check if removed too much (RED) will show it in case DeskProto has
removed too much material. Note that the red will only be visible when you
have turned off the rendered geometry in the Subjects in view Dialog, otherwise
the geometry will hide the red.

Check if rest material left (GREEN) will show in case too little material has
been removed because the cutter could not reach a certain position. This may
happen on many occasions, like:

- toolpath distance too large (and a ballnose cutter)

- small hole where the cutter does not fit inside

- sharp inner corner, which will be machined with the Radius of the cutter
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Edit 2D Operation Parameters

Tab page ‘General’

Edit 2D Operation Parameters - "2D operation’

General |><Y transfolml Z settings

Mame |2D operation

20 File |E:\F'logram FilesiDieskProto 4.040 ataD eskProtol ogo. d«f

Feload I

LCutter IEonic engraving tool 30 degrees j
I achining level Speed
Z-value 0,50 M Feedrate |25 mm.zec
Walue relative to workpiece Spindlespeed I
zero point oh machine o fhm

Apply kK Cancel | Help |

Name

The name of the operation can be changed; use a meaningful name to easily
remember the purpose of each specific operation. The name is meant for your
convenience only, it is not used in the NC program file.

2D File

With a 3D operation the toolpaths are calculated using the 3D geometry that has
been loaded. With a 2D Operation the situation is different: DeskProto lets the
cutter move along the lines of a 2D drawing. The option 2D File allows you to
select which drawing file (or plotfile) to use.

Use the button [...] to pop up a File-open window that you can use to select the
2D file that you need. The Reload button can be used to later reload this file
if needed.

For 2D files DeskProto supports a DXF format subset which includes points,
lines, polylines and arcs. All in 2D: any Z coordinate in the file will be ignored.
Currently DeskProto will convert arcs to polylines. A point in the 2D file will
result in drilling a hole on that location.

Cutter
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The tool that you want to use is one of the parameters that may be different for
different operations. You can select a cutter from the cutting tool library using
the small arrow button at the right. Adding new cutters to the library, changing
an existing cutter or just retrieving information on a cutter can be done using
'library of cutters' in the Options menu.

Note: for 2D machining DeskProto currently does NOT compensate for the
radius of the cutter. The cutter will just follow the contours in the 2D file.

The Machining level is the Z-coordinate for the actual toolpath. You can
describe this as the pen-down level when plotting the 2D file. The Z-coordinate
that you enter has to be in workpiece coordinates, so in the coordinate system
used on the milling machine.

Note that when the 2D contour is projected on the 3D geometry (see below)
then this machining level is taken relatively to the geometry at that point. So a
value of —0.5 mm will create a groove of that depth over the 3D surface.

The Speed settings are identical to the settings offered on the 3D Operation
Parameters dialog: see the explanation on Feedrate and Spindle Speed there.
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Tab page ‘XY Transform’

Edit 2D Dperation Parameters - "2D operation’

General XY transform IZ settingsl

1. Scale ¥y ———— - 2 Tranzlate =’

& |1.00000 x ID-DD mm
Y |[1.00000 i ID.DD mm

¥ Unifarm

Apply QK. | Cancel Help |

For 2D Operations only two Transformations are present, as most others do not
apply to or are not important for 2D.

Scale XY offers the option to scale the 2D data (the plotfile). It is possible to
scale in only one direction, by un-checking the uniform option.

Translate XY can be used to move the 2D contours along the X and/or the
Y-axis. Translation values have to be given in mm or inches.

For correctly positioning the 2D contours over the 3D geometry, the Apply
button proves to be very handy.

Note that 2D files are imported in workpiece coordinates, so in the coordinate
system as used on the machine. Importing in CAD coordinates would not make
sense, as for instance rotation around the X-axis is not allowed for 2D data.
This implies that 3D CAD data and 2D CAD data from the same CAD system
are not automatically aligned in DeskProto !! For a correct alignment, do not
use any scaling or other transformation for 3D nor 2D, and in the Part
Parameters select “None” for the X and Y translation settings.
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Tab page ‘Z Settings’

Edit 2D Dperation Parameters - '2D operation®

Generall S hransform £ settings

— Free movement height

5 DE| i above part segment top ‘E

—Z-levels relative to part geometiy

¥ Project 2D contour on 30 part geometny % q\::
e ¥

Calculation precision in =T ID.'IB [d/33) vl fri

Apply | Ok, I Cancel Help

The Free movement height is the same as in the 3D Operation: it specifies the
height at which the cutter can freely move without touching material. This
height is used to move the cutter from one position to another without
machining (pen-up level). It is set as the height above the top of the segment of
the part (as a 2D operation does not have a subsegment). Negative values are
permitted here though. A fixed Z-value in workpiece coordinates could have
been used instead, however this would have been dangerous in case the Project
option (see below) is applied.

The option Z-levels relative to part geometry (not available in DeskProto Lite)
does in fact project the 2D contour on the 3D part geometry. When you check
this option, the Machining level as specified on Tab 1 (pen-down level) is no
longer interpreted as a standard Z-level, however is taken relatively to the
Z-level of the geometry at that point. So a level of —1 mm results in a groove of
that depth over the 3D part. This option is ideal for instance to engrave a logo
or text onto a 3D design: the 2D plotdata will be converted into a 3D toolpath.

In order to calculate such projected 2D toolpath DeskProto needs to make a
Z-grid. The option Calculation Precision in XY allows you to set the precision,
so the grid-size) of this Z-grid. The smaller the value entered, the more accurate
the toolpath will be, and the more calculation time needed. The Z-grid will be
calculated only for the area covered by the 2D file.
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Reference by Menu %

Create menu

File Edt “iew Parameters

D|=[@] D] [s|

EF‘E urtitled
E‘i park
.Ml operation

Optionz  Help
Calculate Toolpaths
Write M C-progran....

E ztimate bachining Time
Calculate Simulation

| |

Extra

These options control all milling calculations and also the saving of the final
data file (the NC program file), containing all the necessary information for the
NC-milling machine. The menu-item Extra offers three extra items, that are
'hidden' because they are very specific and not important for most users.

Calculate Toolpaths

After you have issued this command DeskProto will calculate the Toolpath for
the active part and display it. The Toolpath is the path that the cutting tool will
follow during the milling operation. More specific, it is the series of positions
for the tip of the cutting tool (in XY the center of the tool, in Z the lowest point
of the tool). The start of the toolpath is drawn as a black dot. Most lines are
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drawn as solid lines (default in red), some are dashed, indicating that they are
rapid movements.

After calculating a toolpath using this command, the toolpath will automatically
be switched on in the scene (made visible in the Subjects dialog).

In case all operations of the current part are visible in the active view, all the
toolpaths for the current part will be calculated. When at least one operation of
the current part is not visible, you are asked if you only want to use the visible
operations to calculate or if you want to use all operations. If you choose to use
all operations, they all will be made visible after the calculations.

This option can also be activated by pressing the button from the button
bar.

Write NC program

This command gives you the opportunity to create an NC-file for the machine
that was selected in the Part Parameters dialog. This file can then later be sent
to the milling machine. The command opens a Save-as dialog box, in which the
correct file-extension for your machine has been already entered. The only
things you have to do are make sure the file is being saved in the right place and
choose a filename.

In case all operations of the current part are visible in the active view, all the
toolpaths for the current part will be saved, if possible in one file. When at least
one operation of the current part is not visible, you are asked if you want to
write toolpaths for the visible operations only, or for all operations. In case you
choose to use all operations, they all will be made visible as well.

Whether or not all operations can be combined in one NC program file depends
on the tool changes. In case different tools are used, and no automatic
toolchange is possible, then DeskProto will create a new file for each new tool.
The file names for these extra files will be generated automatically by adding
"#2", "#3", etc to the file name. For instance after TEST.MIL the second
operation will be saved into file TEST#2.MIL.

This option can also be activated by pressing the button from the button
bar.
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Estimate Machining Time

With this option you let DeskProto calculate a rough estimation for the
machining time that it will take to create your part. Do note that this is a very
rough estimation: the actual time will be influenced by many factors.

Theoretically speaking the calculation is very easy: DeskProto knows both the
length of the toolpath and the feedrate (machining speed), so length divided by
feedrate results in a theoretical machining time. However the real machining
time is influenced by the answers to questions like:

- Hoe long does the machine’s controller take for linear interpolation
calculations (calculating the separate speeds for each axis, needed for every
movement) ?

- Does the machine keep up its speed, or does it stop in between each two
movements ?

- How fast can the machine accelerate and decelerate ? (especially important
when stopping or slowing down after every movement).

- How fast is the data transfer from computer to machine ? (if you are using a
9600 baud serial line this factor will seriously slow down the process).

- Does the toolpath consist of small movements or long straight lines ? (in the
first case it will in fact not even reach the desired feedrate as the distance is too
short to accelerate to full speed).

So the resulting real machining time cannot even be correctly predicted for
one particular machine, as it will vary considerably depending on the
characteristics of the geometry.

Estimated Machining Time
Mumber of Operations 1
. 2
v q._\‘ Tatal length of T oolpath 37156 mm
;@ Theoretical Machining Time 18 minutes
[ 5
e i 4:-' For your machine the
"-,__‘.' G 3‘_‘- B correction factar is 2.00,

s S N 30 the estimated real
Machining Time is 36 minutes

i Done I Help

DeskProto will convert the Theoretical machining time to an estimated Real
Machining Time by multiplying by a machine dependent correction factor. As
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previously noted, this results in a rough estimation since the actual time is also
dependent on the toolpath characteristics. The correction factor can be set at the
Machine dialog (Library of Machines). In order to fine-tune you can time a few
toolpaths and correct this factor accordingly.

Calculate Simulation

The NC program file is in fact the final result of DeskProto: sending it to the
machine will produce the desired prototype. It may be useful though to preview
this resulting prototype on screen, in a machining Simulation.

The Simulation is a drawing on screen that shows you what the resulting part
will be. This can be used to check things like the resulting surface smoothness,
error movements (if possible) that damage the part, rest material where the
cutter cannot reach, etc. DeskProto can calculate a simulation in 3D, so you can
rotate, pan and zoom it just like any other subject on screen. Currently the
DeskProto simulation can do one operation at a time. You can calculate a
simulation by using the Calculate Simulation command in the Create menu. You
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can also switch the simulation on and off in the Subjects in view Dialog.

The example drawing above of a Bottle Toolpath clearly shows the rest material
in-between the ballnose toolpaths (the ridge is called cusp). In the example the
Simulation calculation is interrupted halfway by pressing the button Show
Results Now in the Simulation calculation’s progress bar. You can exactly see
how far the cutter has come.

The DeskProto simulation allows you to compare the simulation with the
original geometry, and indicate any differences with a color. Rest material in
green, too much material machined in red. In the Operation parameters the user
can select whether or not to use these colors, and also the tolerance to be used.

In the example drawing above you can for instance see that the cutter is too
thick for the small inner radius at the neck of the bottle (just below the cap). At
that location rest material is left over, indicated in green. Note that the red color
is only visible in case the geometry is switched off in the Subjects dialog. In the
printed manual the colors have become grey-values, so less clear. You can still
see three greys: “green” as on the top of the remaining block, “yellow” for the
simulation, and ‘Blue” for the geometry that is also drawn in this picture.

Calculate Z-Grids

After you have issued this command DeskProto will calculate the Z-Grid for the
active part and display it. In case all operations of the current part are visible in
the active view, all the Z-grids for the current part will be calculated. When at
least one operation of the current part is not visible, you are asked if you only
want to use the visible operations to calculate or if you want to use all
operations. If you choose to use all operations, they all will be made visible
after the calculations.

The Z-grid is an intermediate stage between the geometry and the Toolpath (so
when you give the command Calculate Toolpath it will be calculated
automatically if it’s not already done).

The Z-grid is defined by the parameters that you have entered for the Distance
between and the Step along the toolpaths. These two values are used to create
arectangular mesh (grid) in the XY-plane, the dimensions of each grid element
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being ‘path distance’ by ‘step size’(or smaller when subsampling us used).
When calculating the Z-grid, for each of the grid-elements (for each of the XY-
positions) the maximum Z-value in the geometry is calculated. The resulting
grid is a representation of the geometry in the form of a 3D bar graph, which
can easily be used to determine the required Z-height for the cutter at each XY-
position.

N

Y*X

The above picture shows a rendered Z-grid (to be displayed using the "Subjects
in View" dialog), in which this grid-structure is clearly visible. It is in fact a
simulation of the part that will be actually machined. Do note that all undercuts
present in this bottle (the segment has been set to the complete geometry instead
of the upper half only) will become solid. Especially for inverse milling this
rendered Z-grid is useful as a simulation to show what will be created. Do also
note that a very strong staircase effect is visible. In the actual model the stairs
will be partially smoothed away due to the size of the cutter (as it cannot create
sharp inner corners).

Calculate All Toolpaths

With this option you can create the toolpaths for all parts. Where the other
commands in the Create menu only concern the current part, this one command
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influences all parts in the current project. This command has been added mainly
for internal use, with chained operations as used in the N-sided milling wizard

Do note that only the visible (see Visible Operations) operations of each part
will be calculated. In case one or more invisible operations are present these will
be ignored, so you are NOT asked if you only want to use the visible operations
for calculations or if you want to use all operations.

Send NC Program to Machine

For some CNC milling machines this option can be used to directly send the NC
program to the machine from DeskProto. Most machines do not support this, or
will be connected to a different computer, so by default this option is not
available (greyed out). It will become available after configuring an output
device (or program) to be used in the DeskProto Preferences.

In the Preferences (Options menu) a port like COM1: or LPT1: can be
configured as the output device. DeskProto will just copy the contents of your
NC program file to the selected port. In case of a serial port you will have to
first enter the correct communication settings, using the Windows System
Properties dialog.

Note: this is possible for a few machines only, like the Roland CAMM-3 series.

It is also possible to configure an external program to send the NC toolpath file
to. DeskProto will start this program, with the name of the NC-program file to
be used as a command line parameter. The idea is to configure the control
software of your CNC milling machine here. However in fact you can select any
program, also for instance a milling simulation software, or (for the diehards)
a plain text editor like WordPad to change the NC-program that DeskProto has
just created.

In DeskProto the NC program file must be saved first; a drawn toolpath is not
sufficient to use this option. A File-open dialog box will be displayed to ask you
for the file you want to transfer. After selecting the correct NC program file and
pressing OK DeskProto will start sending

The standard route to get the NC program file to the machine is to exit
DeskProto and transfer the file using the machine’s own communication
software. If this software runs on a different computer you will first have to
transfer the file to that PC, via a network, or by saving it to a floppy, Zip disk
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or CD and manually transfer that data carrier.
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Options menu

File Edit Yiew Parameters Create

Dlﬁulnl 'Dll;l'nI gla I:?brary Of Machines. . ﬁllﬂ
= : Library OF Postprocessors. .
Erﬂ untitied Library OF Cutters. ..
=) part
= nperation Default Project Pararneters..

Defaulk Part Parameters. .

Default Operation Parameters...
Default 2D Operation Parameters. ..
Default View...

Preferences...

The Options menu gives you access to the configuration of DeskProto. For
normal use you will not need these options, they are present in case the defaults
set by the installation program should not match your wishes. The option used
most might be to create a new cutter definition, as not many default cutters are
present.

Page 79



Desk Proto Reference manual

Library of Machines

For every NC program to be created you will need to select the machine-
definition for the NC milling machine that you are going to use. A number of
predefined machine-definitions have been included with DeskProto. This is the
Library of machines, which has been copied to your computer during the
automatic installation procedure of DeskProto. In most cases you can just select
one of the existing machines when defining the Part parameters. However in
case you have a special machine, you can edit an existing machine definition or
define your own machine in the Machine library.

M achine Library x|
Machine

tinitech Mini-Mill/2 [inches] ;I
Minitech Mini-Mil3 (inches] Add...
todela 30 plotter

Num Remove

Fioland CAMM-3, type PMC-2500 —I
LA PHC-2700m |
= s Copy...

j Edi... |

. L
CAl . type PNC-3000
Fioland CAMM-3, type PNC-3100

Done Help
I I

After a warning message that this option is meant for advanced users only, the
dialog shown above will pop up. Here you can choose the machine you want to
Edit or Copy, and also Add and Delete machines.

Before you start defining the machine, be sure a postprocessor for the machine
is already available. If not, build one first with the function Library of
Postprocessors (see the next section).

After pressing Add, Copy or Edit, the following dialog screen will be shown,
containing all parameters to define a machine in DeskProto.
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Machine
MHame IFanuc type machine, mm versian
Filename IFanuc:
Fostprocessor IFanuc compatible, output in mm- [G71) j
—Warking area—— - Speed Dimengions

IEDEI.EIEI mm iifig ki
i iachindling Collet diameter

carection factar
¥ |4DEI.EIEI mm
zZ |300.uu [ 2.00 |2n_nn o

— Feedrate — Spindlespesd
imirmum I'ID— T min b i I'IEI— P
D efault IEDEI— i min Default IW P
b & IW mrndmin b EirnLam IW pm
— Rotation axis — Tools
"] Awvailable
Centre level [1.00 mm Mumber of tools I‘li

I A-values may exceed 360

:

Ok Cancel Help |

The Name is the name that will appear in any DeskProto dialog for selecting a
machine. It needs not be the same as the filename: use a name that clearly
indicates which machine you mean. Each machine must have a unique name.
The Filename will be used to store the machine definition, using the file
extension .MCH . When editing an existing machine you can no longer change
the Filename. You can also add and remove machines by adding and removing
MCH files to/from the DeskProto Drivers directory as set in the Preferences.

The Postprocessor you select for this machine will be used to make the actual
NC programs: see the next section of this manual.
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Most other values you enter in the Machine dialog box are in fact less important
as they will be used only to check whether the parameters entered later do not
exceed the machines' capabilities and do not influence the resulting toolpath
(only the collet size does).

The Working area is used for validation, to see if all the toolpaths will fit in the
reach of the machine. Also, when drawing the working area of the machine, a
box of these dimensions is drawn.

The Machining time correction factor is exactly what its name suggests: a
factor that is used for this machine to multiply the theoretical machining time
with in order to get an estimated real machining time. This factor has to be a
value larger than 1.

The Collet diameter as defined at the Dimensions section is used for the Collet
collision check: to prevent the collet from damaging the model.

The Feedrate and Spindle speed Min and Max values set here are used to
validate the speed settings in the operation parameters. The default values are
used when selecting a different machine for a part, to reset the speed values for
all its operations. In case your milling machine requires a feedrate command for
rapid movements, that feedrate is determined by the maximum feedrate that is
set here.

The option to indicate the presence of a Rotation axis has to be checked in
order to make rotation axis machining available when this machine is selected
for machining a part. The Center level is the distance between the actual
rotation axis center line and the machine table below: this value determines the
maximum block diameter that still can be rotated on this machine.

On most machines the rotation axis can only revolve a limited number of times,
and has to then rewind. Either because of mechanical limitations or because of
software limitations. Some machines allow you to keep rotating in one
direction: you then can use the option A-values may exceed 360 degrees, as
the angle value that is sent to the machine will keep growing (for instance after
100 rotations it will be A = 36000 degrees).

The Number of tools is the number of tools that this machine can store and
select automatically. Only machines that have an automatic toolchanger should
use this. This option is also used for validation only.
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Library of Postprocessors

Every NC program created by DeskProto is made using a postprocessor. This
is the part of the DeskProto software that is machine-dependant: it creates an
NC program file that is exactly in the format required by your NC milling
machine. In Windows terminology this piece of software should be called the
device driver for a particular output device, however, in milling terminology it
is called a Postprocessor and we will use that name. DeskProto makes it
possible to define your own postprocessor (which is not possible for Windows
drivers !). CNC machinists call this a 'Configurable Postprocessor'.

You can not explicitly select the postprocessor that you want to use as one of
the milling parameters: it will be implicitly selected when you select the milling
machine. Each milling machine’s definition has information about the
postprocessor to be used (see the preceding section of this manual).

PostProcessor Library B

Postprocessor

Heidenhain controller, output in Klartekst ;I

|zel Zwizchenformat CHC language Add..
Fomer CHC-5325 controller

kogy CHMC machine Remove
taho CHC 432 controller (Philips]

todela 30 plotter

HUM

| Foland Céadb-3. old type without spindle control
:Roland L4 :nindle contiol

Copy..

Edi...

dl

[ore Help
| I

After a warning message that this option is meant for advanced users only, the
dialog shown above will pop up. Here you can choose the postprocessor you
want to Edit or Copy, and also Add and Delete a postprocessor.

Note: as many parameters must be entered for a postprocessor definition, we
recommend not to use Add to create a new postprocessor, but to Copy one that
resembles the new one, and then Edit any changes needed. In most cases the
postprocessor “ISO plain G-codes” is a good one to use as a start. Make sure
to save it using a proper new name.

The following dialog screen will be shown, containing Tab pages with all
parameters to define a postprocessor. Seven tab pages are present: General,
Start/End, Movement, Rapid, Feedrate, Spindle speed and Tool Change.
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PostProcessor

General |Start;"End| Movemenll Fiapid I Feedralel Spindlespeedl Taal Ehangel

Mame IFanuc compatible, output in inches [GYO).

Filznarne IFaninch

—Line numbering——————  — MC-program-file
v Use [ Masirumn size |1 Kb
Sl e : Estenzion MIL
Start command |M
End command ~ Mew line decimal values Drecirnal character —
Start value 10 % Pairt

1 2 3 4
Increment 2 I? W IU_ IU_ " Comma

Cancel | Help |

The Name is the name that will appear in any DeskProto dialog for selecting a
postprocessor. It needs not be the same as the filename: use a name that clearly
indicates which postprocessor you mean. Each postprocessor must have a
unique name.

The Filename will be used to store the postprocessor definition, using the file
extension .PPR . When editing an existing postprocessor you can no longer
change the Filename. You can also add and remove postprocessors by adding
and removing PPR files to/from the DeskProto Drivers directory as set in the
Preferences.

When the output file needs Line-numbering, switch on the 'use' button in the
line numbering group. There you can also define at which line in the file the
numbering should start ('start line'), with which commands the numbers should
'start' and 'end’, the 'start value' and the 'increment'.

In NC Program File, setting a Maximum size is needed for some older types
of milling machines, like for instance a Deckel Dialog 4. These machines need
to completely read the NC file before they can start, while at the same time they
have a very limited internal memory (say 256 Kb). For such a machine the NC
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program file has to be split up into parts no larger than 200 Kb or so.

The Extension will be used for every NC program file that will be created using
this postprocessor. It does not influence the contents of the file, just the file’s
name.

The values you enter at the New line decimal values group will be put behind
every line of the output file. Standard are the ASCII values 13 and 10 for
'Carriage Return' and 'Line Feed'. Do not change unless you know what you do!

The Decimal Character will be used for any real number in the NC program
files written. For instance the X-coordinate value 3% will be output as either
3.50 or 3,50

The next tab page is called Start/End, and contains two editing windows called
Start commands and End commands. Here you can enter the lines that every
NC-program must start with, and the lines it must end with. This may include
things like turning on the spindle motor, setting the units to metric or imperial,
and other global functions. Please look at a postprocessor that exists already for
an example. Also looking in an existing NC program file that works OK on your
machine is helpful here.

The Tab page Movement determines the format of all movement commands in
your NC program, which will be 99.99 % of its contents.

Each movement is built by a Start command, some Coordinates and an End
command. To see their effect: just look at the Example line to see what will
happen. The Start command determines which motion type is called for, the
Coordinates where to. Most machines do not require an End command.

The option only for first movement makes the Movement command global:
after being given once it stays valid until a different command is given. As a
result the Start command will not be repeated every line.

Each of the Coordinate values for X, Y, Z (and A) may be configured
separately:

The Start command and End command per coordinate determine if the
coordinate is for X, Y, Z or A.

Positions gives the minimum number of character positions to be used. So if
units is set to 7 and the output is 3.000 two spaces will be added, making the
result in this example X 3.000'

Decimals gives the number of units to be written behind the decimal point (or

Page 85



Desk Proto Reference manual

comma), so this affects the precision of the output.

The output of DeskProto is either in mm or inches (whichever you configured).
When your output should be in any other unit (like 1/100 mm) you can change
the Factor for the X, Y, Z coordinates.

Write only if changed means that coordinate values are only written in case
changed. So the command "G1 Y20.0" means that the values for X and Z will
remain the same for this movement.

Also sign positive values adds a "+" in front of every positive coordinate.
Using the Order combo box you change the order of the X, Y, Z and A
coordinates in the output.

Skip trailing zeros makes the file’s size smaller, by removing any insignificant
zero in a coordinate value. For instance 3.400 becomes 3.4 and 3.000 becomes
3. Again also see the example line.

In the Units group you can choose between mm and inches for the coordinate
values to be converted to. Make sure that your machine uses the same units: for
some machines you need to explicitly give the command G 70 (inches) or G71
(mm). You can do so at the "Start commands' of the Start/End tab page. Do also
make sure that you set the DeskProto preferences to the correct Units.

The angle units are only used for rotation axis machining, so do not apply if
your machine does not have a rotation axis.

On Tab page Rapid you can select a Rapid Movement method. Rapid
movements can be achieved either by using a special Rapid command, or by
first setting the feedrate to maximum and then using the normal Movement
command. The option 'only for first movement' makes the Rapid command
global: after being given once it stays valid until a different command is given.

On Tab page Feedrate you can define how to format the feedrate command.
Feedrate commands will only be output if the option Use is switched on.

The option Write only if changed will be on for most machines: if not the
feedrate will be output on every movement line.

Again use the fields Start command, End command etc for the actual
command (see their explanation at the movement tab above). Look at the
Example line to see what will happen.

Three Methods are possible to output the command, placing the Feedrate
command either before or after the Movement command, or on a separate line
of its own.

The Units defined here are used to show the correct units in any Feedrate input
dialog screen. They are not used for any conversion: the value that is entered for
feedrate will just be copied into the NC program file. These units are also shown
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in the Machine definition dialog screen.

In the Spindle speed tab page you define how the spindle speed is set. The
fields to be filled in are almost the same as in the Feedrate dialog, so please see
the Feedrate instructions for an explanation.

Finally, the Toolchange tab page.

By default, DeskProto will create one NC program file for one part.
However, for every operation a different cutter can be used, so in case you are
using different cutters in one part (which would mean in one NC program) you
have to define what should happen at a tool change. Just choose one of the three
options.

Use change-command in NC program can be used in case the milling machine
is equipped with an automatic toolchange. You must define the toolchange
command using the fields start and end. This command will use the tool
number (that can be set in the cutter configuration dialog). If needed you can
use two or three lines, for instance one to define the cutter and one to perform
the actual tool change. Each line may or may nor contain the tool number. In
case more lines are needed you will have to define a machine macro to call from
DeskProto. As this is completely machine dependant it cannot be explained
here.

Use pause-command in NC program lets you change the cutter manually,
however within the same NC program. The Pause command has to stop the
machine for this purpose. You must define the pause command in the pause
field. For most machines such command is not available though.

Use new NC program will cause a new NC program to be started. If your
machine does not support a tool change or if you do not know, it's best to
choose new NC program file. After ending the first file you can then change the
cutter, correct the zero position for the length of the new cutter, and start the
second NC program file.
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Library of Cutters

For every NC program to be created (more accurately for every operation) you
will need to select a cutter-definition. Obviously the cutter that you select for
DeskProto’s calculations must be available for the actual milling process. A
number of predefined cutter-definitions have been included with DeskProto.
This is the Library of cutters, which has been copied to your computer during
the automatic installation procedure of DeskProto. In most cases you can just
select one of the existing cutters when editing the operation-parameters.
However in case you need a special cutter you can change an existing cutter or
define your own with this function 'Cutter Library'.

Cutter Library x|
Cuth
% T T

Eall noze, radiuz 1 = diameter 2 mm
Eall noze, radiuz 1.5 = diameter 3 mm
Eall noze, radiuz 1/16 = diameter 1/8 inch
Eall noze, radiuz 1/2 = diameter 1 inch

Eall noze, radiuz 1/4 = diameter 1/2 inch c |
Eall noze, radiuz 1/ = diameter 1/4 inch R

Eall noze, radiuz 10 = diameter 20 mm :
Eall noze, radiuz 2 = diameter 4 mm _I Edi... |

Eall nose, radiuz 2.5 = diameter 5 mm

Done Help
I I

After a warning message that this option is meant for advanced users only, the
dialog shown above will pop up. Here you can choose the cutting tool you want
to Edit or Copy, and also Add and Delete cutters.

After pressing Add, Copy or Edit, the following dialog screen will be shown,
containing all parameters to define a cutter in DeskProto.
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MName IBaII noge, radivg 1 = diameter 2 mm
Filemarne IBaIIr‘I
rType——————— [~ Dimenzsions  Prerview
 Flat Free length IW mrm
“ Bal Flute length 8.00 m
:: Ball -with flat tip Cutting length lw -
r Ez::z with flat tip Shat daneter [300
™ Conic: with ball tip Flute diameter |2.00 mm
Tip diameter 0.0 fn =
IV tultiple: diameter Angle IW Degrees

Humber in machine I2 I aximum spindlespeed I3DDDD pm
QK I Cancel Help |

The Name is the name that will appear in any DeskProto dialog for selecting a
cutter. It needs not be the same as the filename: use a name that clearly indicates
which cutter you mean. Do show whether you mean radius or diameter for any
number in this Name (you will forget if 'Ball6' means R6 or D6). Each cutter
must have a unique name.

The Filename will be used to store the cutter definition, using the file extension
.CTR . When editing an existing cutter you can no longer change the Filename.
You can also add and remove cutters by adding and removing CTR files to/from
the DeskProto Drivers directory as set in the Preferences.

DeskProto offers six Types of cutter, that are variants of three basic types: flat
(square cutter), conic (sharp point), and ball (ballnose cutter). Both conic and
ball can be given a flat tool-tip, conic can be given a ballnose tooltip as well.
For each type you can also check the option Multiple diameter, to define a tool
of which the shaft is thicker than the actual cutting part (the flute).

Just look at the drawing in the Preview for a graphical explanation.

The following Dimensions of the cutter must be specified here (not all
dimensions are available for most cutter types):
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The Free length is the length of the part of the tool below the collet. So this is
not the total length of the cutter. The free length is not constant, as it depends
on how far you insert the cutter in the collet.

The Flute length is only available for multiple diameter tools, as it is the length
of the part at flute diameter (the smallest diameter).

The Cutting length is the length of that part of the tool that actually cuts: it will
be used to calculate layers as the tool may not go deeper than this value in a
single pass. In case you do not use Roughing you can use this value to set the
maximum depth of cut.

The meaning of Shaft diameter will be clear. It is only available for multiple
diameter tools, as otherwise it is the same as the flute diameter.

The Flute diameter is the nominal diameter of the cutter, used for the
calculations (do not confuse with Radius).

The Tip diameter is the diameter of the flat tip for cutter types with a flat tip,
and the diameter of the ballnose tip for Ball/Conic cutters. So for instance a
Ball/Flat cutter with diameter 6 and tip 4 will have a radius 1 left (this type of
cutter sometimes is called bull nose).

The Angle is for conic cutters only: it is the angle between the cutting edge and
the center-line of the tool (so the ‘grinding angle’, not the ‘included angle’). In
case a parameter is not yet clear, just try and look what happens in the Preview.
You can also use this parameter to define special tapered cutters having a draft
angle of say 3 degrees.

The Preview shows you the currently defined cutter-definition in a drawing,
which is a very convenient help when setting the parameters in this dialog box.
A preview can of course only be drawn when correct dimensions have been
entered first. The dashed horizontal line shows the cutting length, the two
horizontal lines at top indicate the collet to show the free length.

The Number in machine will be used only in case of an automatic toolchanger,
to indicate the position of the tool to be used.

The Maximum spindle speed can be set in case this cutter may not be used at
higher speeds: DeskProto will then forbid higher spindle speeds for this cutter.
This maximum concerns the rotation speeds, in rpm (revolutions per minute).
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Default Project Parameters

After choosing this option, first you will be warned that whatever you change
here will influence all new projects that you create later.
The dialog that then pops up is equal to the Edit Project Parameters dialog, it
will thus not be explained here. The difference is that this function adjusts the
default settings, that will be used for every new Project.

The functionality offered in this dialog is very limited: it is not possible to
define a default geometry, nor more than one part. Only the options Flip
normals and Skip backfaces are allowed, which are very useful as default in
case your CAD system always produces incorrect STL files. The DeskProto
default is Flip Normals off and Skip Backfaces on.

Default Part Parameters

After choosing this option, first you will be warned that whatever you change
here will influence all new parts that you create later.

The dialog that then pops up is equal to the Edit Part Parameters dialog, it will
thus not be explained here. The difference is that this function adjusts the
default settings, that will be used for every new Part. This is the option to use
for instance in case you want a specific milling machine automatically selected,
want to use more than one operation for all your parts, have a machine that
needs a specific translation method, etc, etc.

These default parameters will be stored in the Windows registry, and will be
different for every user. As it is possible to completely mess up these settings,
making it very hard to use DeskProto, an extra button is supplied here to restore
the factory default settings for all parameters. After using this button you will
have to again choose your machine as the default machine.

Default Operation Parameters (3D)

After choosing this option, first you will be warned that whatever you change
here will influence all new operations that you create later.

The dialog that then pops up is equal to the Edit Operation Parameters dialog,
it will thus not be explained here. The difference is that this function adjusts the
default settings, that will be used for every new Operation. This is the option to
use for instance in case you want a specific cutter automatically selected, need
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a specific feedrate or spindle speed, etc, etc.

These default parameters will be stored in the Windows registry, and will be
different for every user. As it is possible to completely mess up these settings,
making it very hard to use DeskProto, an extra button is supplied here to restore
the factory default settings for all parameters.

Default 2D Operation Parameters

After choosing this option, first you will be warned that whatever you change
here will influence all new 2D operations that you create later.

The dialog that then pops up is equal to the Edit 2D Operation Parameters
dialog, it will thus not be explained here. The difference is that this function
adjusts the default settings, that will be used for every new 2D Operation. This
is the option to use for instance in case you want a specific cutter automatically
selected, need a specific feedrate or spindle speed, etc, etc. It is not possible to
set a default 2D file.

These default parameters will be stored in the Windows registry, and will be
different for every user. As it is possible to completely mess up these settings,
making it very hard to use DeskProto, an extra button is supplied here to restore
the factory default settings for all parameters.

Default View

After choosing this option, first you will be warned that whatever you change
here will influence the view for all new parts that you create later. The default
view is also invoked when applying the command/button 'Use default view'.

To edit the parameters of the default view a special dialog is used, as the dialogs
to change the Subjects and the Viewpoint contain parameters that are not
suitable as default parameters. You can choose any number of subjects to be
shown in the default view, except the subjects that have to be calculated first.
You can only set rotation values for the default view: pan will always be 0 and
zoom 100 %. After changing the default rotation you can restore the original
DeskProto defaults by pressing the appropriate button. Finally: instead of typing
three values for X, Y and Z rotation, you can manually adjust the rotation in
your current view until you like it, and then copy the settings, again by pressing
the appropriate button.
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Preferences

General I Colors | HC Dutputl W'izardl Advancedl

— File loc:ations
Data [+ Femember |ast used directong

IE:\PHDGHAM FILESSDESKPROTO 3.1 TRIAL%data Hrowse |

Dirivers IE:\PHDGHAM FILESSDESKPROTO 3.1 TRIAL drivers Browse

Temp IE:\PHDGHAM FILESSDESKPROTO 3.1 TRIALY Browse |

— beasurement unit———— "Available Languages

' mm  inch IEninsh

QK. I Cancel | Help |

Four tab pages are available, offering the following preferences:

The File-locations listed here are the default directories where DeskProto writes
and looks for the specified file types. These directories can be customized in this
dialog by clicking at the appropriate field and then typing the new directory’s
complete path-specification(i.e.: C:\DeskProto\ ), or by using the Browse
button.

Data is the location where DeskProto will initiate the Load and Save dialog
boxes. The Data directory is the only one having the extra option Remember
last used directory, making DeskProto remember which directory you were
working in the last time you used DeskProto.

Drivers is the location from which DeskProto will load the drivers (machines,
postprocessors and cutters) while starting up the application. Any valid new
files that you copy to this directory will be automatically available after starting
DeskProto. Changing this location removes all drivers from the library (!!) and
loads drivers from the new location (if available). Because the open project uses
drivers from that library, the open project will be closed before removing the
library. A new empty project will be created after the new library has been
loaded or created at the new location.

Temp is the location where DeskProto stores temporary files which will be
removed again when closing DeskProto.
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Using the Measurement unit you can choose between metric (mm) and
imperial (inches) for your DeskProto configuration. As the STL files that you
use do not state the units used, DeskProto has to assume that they are in the
same unit as the one you define here.

Note: also check your milling machine’s documentation to see which units are
needed for the machine. Some machines expect NC files in mm, some will
expect files to be in inches. Make sure to configure your postprocessor to use
the correct units. DeskProto will then automatically perform the unit conversion
in case this is needed.

Other Available languages than English are only present in case you have
copied the appropriate files for a certain language to the Lang subdirectory of
the DeskProto installation directory

(for instance C:\Program Files\DeskProto 3.0\Lang)

For each language at least the following two files are needed (containing the
translated Resources for Deskproto.exe and Dpkernel.dll):
Resourceexename.dll and Resourcekernelname.dll in which “name” stands for
the language, for instance “german”.

In addition, translated Help files are needed.

Do contact your local dealer to see if a translated version for your language is
available.
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Preferences

General Colors INC Dutputl \N'izardl Ad\rancedl

Background DJ - Sub-  Rendered

© 0 segment  Z-Gnd ZGrid * Toolpath
13t0perall0n = O . - W -

2nd operation - [ - " B -
. @ 2o Zrd operation [ - m - .
Geometry wireframe . .
= 4th operation - [l - &

Geometry rendered |:|_ 5th i .J sJ .J .J
_ - operation

Geometry points

|7 Use fog

Segment .
Toalpath reducied L LN
feedrate 5 = J Uze DeskPrato Defaults | '

- culK l | : Ce.mcel | Help

The tab page Colors makes it possible to customize all colors used on the
DeskProto screen: just use the [...] button to change any color shown. As you
can see different operations can be assigned different colors. In case of many
operations: the color for operation No. 1 will also be used for No. 6, 11, 16 etc
etc. In case you have made a giant mess of your color settings you can easily
restore the original DeskProto Defaults by pressing the appropriate button.

Checking the option Use fog applies fog to all drawings using lines. This
technique, also called 'depth cueing', improves the perception of depth on your
two-dimensional screen by making lines more vague as the distance is larger (as
if obscured by a light fog). While this does improve readability, in some cases
you need to switch it off, for instance when printing to a printer incapable of
gray values. Note that some graphics cards do not support fog, in that case
switching it off might improve the drawing speed.
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Preferences

Generall Colors  ME Dutput |Wizard| Advancedl

Device

ML output IEHtemaI program j

External Program IC:'\gaIaad'\kay.eHe Browze |

Ok, I Cancel | Help |

The tab pag NC output relates to the command “Send NC program to machine”
in the Create menu. Here you can make this command available or not, and
determine which process has to be started after giving the command.

The combo box NC output includes three kinds of options: a hardware output
port, an external program or None.

- In case you configure “None”, the command Send NC-program To Machine
will not be available (greyed out).

- Selecting a Port (either serial COM.. or parallel LPT..) means that the
NC-program will be sent to that port after the command is given. This can be
for example LPT1 or COM2. In case of a COM-port don’t forget to configure
this port according to the specifications of the milling machine (via Windows
Start menu - Settings - Control Panel - Ports). This means setting values like
‘Baud Rate’, ‘Data Bits’, ‘Parity’, ‘Stop Bits’ & ‘Flow Control’.

- After selecting the option “External program”, you have to next indicate which
program has to be used.

In the External program field you can browse to any program file (EXE or
COM) on your computer. After the command Send NC Program to machine,
DeskProto will start this program, with the name of the NC-program file to be
used as a command line parameter. The idea is to configure the control software
of your CNC milling machine here. However in fact you can select any
program, also for instance a milling simulation software, or (for the diechards)
a plain text editor like WordPad to change the NC-program that DeskProto has
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Reference by Menu

just created.

Preferences

Generall Colorsl MC Output  Wizard IAd\rancedl

h atenal block size Two Sided Miling wizard

% Floating size e

" Fized size

= ® =

|25.DD
|1 0.00

ID.DD
ID.DD

arn

arn

[Ty

T

o]

Cancel

Help

The tab page Wizard contains a preference that you can set for the Two Sided
Milling Wizard: the size of the material block. Two options are available:

- Floating size. The block size needed of course depends on the size of the part
that you want to create. DeskProto offers a flexible solution here, called
Floating size: around the part (including support blocks) a frame is added of a
certain thickness. In the edit boxes for X and Y you can enter which frame

thickness to use.

- Fixed size is useful in case all your parts have almost the same size: you then
can use standard blocks of a certain size, to be defined in the X and Y edit box.

Only the X and Y block size can be set here, the Z dimension is set in the

wizard.
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Preferences

Generall Colors I NC Dutputl ‘wizard Advanced I

Dynamic drawing [while mouse button pressed)

' Draw complete subjects

& Diraw limited nurmber of entities IEDDDD

0K I Cancel | Help

Finally there is the Advanced tab page, showing one option only.

Dynamic drawing is the drawing that is done while the left mouse button is
pressed inside the view window or while using the thumb-wheels. This means
the continuous redrawing done while moving the geometry and other subjects
with the mouse. Choosing the option “Draw limited number of entities” and
decreasing the number shown will increase the speed with which you can move
the geometry and other subjects (the term entities used here stands for points,
lines and facets).

If more subjects are drawn the maximum number that you enter is split up over
all visible subjects. If you set the number of entities to zero only the bounding
box of the geometry will be displayed during dynamic drawing.

The optimal number of entities depends on the capabilities of your graphics
card: an OpenGL card featuring hardware rotation etc. can handle a large
number of entities at high speed. For a simple graphics card the number must
be set lower to achieve real-time results.

Note:
The DeskProto Preferences are stored in the Windows Registry. Each user has
an individual set of personalized DeskProto preferences stored there.
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Help menu

File Edit Yiew Parameters Create Options | Help

DlslE) o] SR Gl=0 fRer ple
= E| |:|t <1z About DeskProto...
h‘ operation

The option Help Topics opens the DeskProto on-line help system at the
contents-page: see the explanation below.

Quick Start will be useful for new users, giving a short overview on 'how to
start without reading the manual'.

About DeskProto shows the copyright, the version number and the Build Date
of your DeskProto program.

DeskProto Lite shows two more options in the help menu:

Using the command Register you can convert your time-limited trial version of
DeskProto Lite to a (paid) full version. This can be done at any time, during or
after the trial period, by entering a valid combination of Name and Registration
code in this dialog.

A Registration code can be obtained using the order form that pops up at the
button “Order form”.

To register please fill out this form, print it and fax it to Delft Spline Systems
(fax number is printed on the form). You will receive your unlocking code as
soon as possible. Do note that this code belongs to the Name that you entered
in the Order form: both the Name and the Code have to be entered exactly as
given, including case (upper or lower), spaces, punctuation and the like. Make
sure to carefully store the Name and Code supplied, as you will need it again
should you upgrade your computer.

After having registered, the registration dialog is no longer needed, and will be
replaced by a Registration Information dialog.

The command Upgrade gives information about the many useful options that
the full version of DeskProto offers compared to DeskProto Lite, and makes you
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an almost irresistible offer to upgrade to this full version at an attractive price.

Help Topics: DeskProto Help BB

Contents | index | Find |

Click a tapic, and then click Display. Or click anather tab, such az Index.

[

Essentialz
Cuick Start
What's new?
Specificationz
Support

About Delft Spline Systens
@ Menusz & toolbar

@ How ta...

@ Tips & tricks

@ Traublezshoaoting

Cloze I Frint.... I Cancel |

The Contents page of DeskProto Help, shown above, offers an overview of all
available Help topics, organized in 'books'. Double-click on a book to open it,
and double-click on one of the items shown to see the appropriate Help pages.
In addition to the 'Contents' tab page, two more tabs are available: the Index
page can be used to find help on a specific subject, and the Find page to locate
any word or phrase in the Help system.

While reading the Help text, additional related information can easily be
accessed by clicking on the active items (Hyperlinks) in the text. Active words

are printed in green and underlined, while the cursor will turn to a hand ( d]j )
when moved over an active item. The DeskProto Help program also contains
many active pictures (buttons for example), that can be clicked upon to get more
information.
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The online Help system that has been installed with DeskProto can be started
as shown above. In addition some other methods to open Help are available as
well:

You can of course press the Help button M in the DeskProto button bar to
open the system at its contents page.
The button for 'context sensitive Help' h;!-?

used to open Help about a specific topic.

in the DeskProto button bar can be

All dialog screens also have a Help button, providing Help information about
the use of that particular dialog box.

The Help system can also be started independently from DeskProto using the
Windows Start button (start menu option 'Programs', group 'DeskProto 4.0") and
finally you can define a shortcut on your Desktop to access the DeskProto Help.

Page 101



Desk Proto Reference manual

Page 102



Reference manual CAD software

Compatible CAD-software

As DeskProto supports STL files, the most widespread de facto standard file
type used by CAD-systems for prototype building, file transfer should be
possible without many problems. Any current 3D CAD system can export STL
files. In addition, the two formats DXF and VRML that are available as well
guarantee a successful geometry transfer from nearly any source.

For 2D data the formats STL and VRML do not apply, so only DXF is
supported. To create 2D data typically a different type of software is used: 2D
drawing software, instead of 3D CAD software. Many 3D CAD packages do
include some 2D options as well, though.

We do not offer a complete listing of compatible software (as this would be too
long for this manual), however a few remarks on export filters for a few
widespread CAD systems are in order.

Note: all trademarks are owned by their respective owners.

General remarks:

The original Stereolithography system has more severe requirements for the
STL file than DeskProto. It accepts only positive coordinate values, small gaps
of say 0.001 mm between two triangles are lethal, a complete and true solid
must be present. DeskProto does not care about all these errors.

In some solid modelers, for instance in Pro Engineer, extra care is needed to
export STL files as they require a solid model for this option. For
stereolithography this is needed indeed, and it might cost a lot of extra work to
get a valid solid. For DeskProto the STL file need not be a valid solid.

Both binary and ASCII STL files are accepted.

Some surface modelers produce STL files that contain invalid normals. In that
case the drawing in DeskProto shows part of the surface in black. The reason for
this is that for part of the geometry the normal-vectors in the STL file are
reversed (resulting in an invalid solid). You can correct this by switching off the
option 'Skip Backfaces' in the Edit Project parameters dialog box.

For DXF files the situation is a bit more complex. Almost any CAD system can
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export DXF, however DeskProto only supports a specific type of geometry in
the DXF file: geometry in small triangles (facets). In DXF these supported
entities are called 3D Face and Polyface Mesh. All other entities in the DXF file
will be ignored by DeskProto.

In general it is advised to use STL, however for some CAD packages STL is not
supported and DXF should be used instead:

3D Studio Max (older versions)

Corel Dream 3D

Form Z (older versions)

The same applies to 2D DXF files: here too DeskProto supports only a subset
of the complete file definition. The supported entities are:

Point: will result in a drilling operation on that location.

Line: will result in a tool movement from begin to end (linear interpolation).
Polyline: a series of lines and/or arcs connected to each other.

Arc: will be converted to many small line segments by DeskProto.

Any Z-coordinate values in the file will be ignored by DeskProto.

The standard for VRML files is almost completely covered by DeskProto, both
for VRML Version 1 and Version 2. Not supported (yet) are the entities Sphere,
Cone and Cylinder, and the concept of Custom Node Type definitions. Note that
the file-extension for VRML is WRL.

A file type that is also used to transfer data between CAD and CAM systems is
the IGES file. DeskProto does not support IGES files, as they store the data
in a much more complex way, making all types of conversion errors possible.
Intheory IGES offers higher quality transfer than STL, however for prototyping
purposes STL is sufficient. IGES may have advantages for moldmaking, as
more tooling strategies are possible on IGES data. Many high-end CAM
packages are offering this type of functionality, but this at high cost both in
money and ease-of-use.

Program specific remarks:

In older versions of Pro/Engineer the required export option is not called STL,
but SLA (Stereo Lithography Apparatus) instead. Pro/E offers two parameters
to set the accuracy of the STL file: Chord Height and Angle Control. Do note
that a true solid is needed to enable this option.

For Chord Height enter 0 (zero): Pro/E then will show the minimum and
maximum permitted values. Use the minimum value for a smooth prototype.
For Angle Control in most cases the default of 0.5 is OK. For smoother surfaces
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use a higher value. In case you are asked if non-negative coordinates are
needed, both options are okay for DeskProto.

In Unigraphics two parameters are used to define the accuracy of the STL file:
Triangle Tolerance (tri tol) and Adjacency Tolerance.

Triangle Tolerance must be set between 0.0025 and 2.5 (mm). The default of
0.8 results in a poor part: use a value around 0.01 instead.

Adjacency Tolerance is only needed for surfaces, to prevent small gaps between
the triangles. Use the default (this setting does not influence DeskProto).
Note: in Unigraphics, STL export is only available as optional extra, at an extra
price.

In AutoCAD R11/R12 an STL file can be generated using the command
SOLSTLOUT, which is a part of the AME modeling extension. The geometry
must first be placed in the positive octant (all X, Y and Z values positive).

In AutoCAD R13 the command STLOUT must be used, which is only possible
for 3D solids (geometry created using the solid modeling option). First move the
part to the positive octant. In case you are using the Designer parametric
extension you first have to explode the part before running STLOUT. You can
then Undo to get back to the part as originally designed.

The accuracy can be controlled using the AutoCAD system variable
FACETRES. Its range is between 0.01 and 10, the default value is 1, which is
OK for most parts. Increasing this value will increase the number of facets (and
the STL file size as well).

Newer AutoCAD versions just show STL as one of the available export options.

In Autodesk Mechanical Desktop you also have to build a solid before you can
write an STL file. Here the procedure is to first explode the solid (only the part,
not 'all'; remove it from any assembly first), then set the facet resolution
(advised: max = 10) by typing "facetres <0.5>:10", move the solid in the
positive X, Y, Z octant, and then do file...export...file type STL.

Use a continuous line layer for this entire procedure.

In Solid Edge STL output is only possible in the Part editor, so not for
assemblies. If this is still needed you can convert an assembly (ASM file) to a
part using the 'Insert' command in the Part editor. As the object to insert you can
choose an assembly, which will then be converted to a part and after that can be
exported to STL.

In fact most 3D CAD packages do offer a few parameters to set the accuracy
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of the STL file (and thus the number of triangles and the file size). Many will
also offer some 'Preview' option, giving you feedback about the values to use
for an acceptable resolution.
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Index
2D DXF fIleS . .o oeee et 104
2D FIle ..ot 66
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3D Operation Parameters . . .. .......ouiinin it 50
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ATC .o 104
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Backfaces .. ... ... 34
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Block dimensions .......... ... ... 26
Blocksize ...... ... 44
Block strategy .. .......ooi i 52
Border . ... .. 57
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Buttons . . ... 11
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Centerlevel ...... ... .. . 82
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Chaining . .. ..ot 62
Climbmilling .. ... 58
Clipboard . . ... ... 23
Collet collisioncheck ....... ... i 63
Colletdiameter .. ...ttt 82
Collisioncheck .. ... 63
Colors . ..o 95
Commandreference ................. i 10, 15
Compare with Geometry (simulation) ............................ 65
Compatible CAD-software . ............ ... i, 103
Configurable postprocessor . .. ... ......ueeuienneineeneennenn... 83
Configuration .. ............ioii i 79
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Contour only Strategy . ... .. ..ottt 53
Conventional milling . .......... .. .. . ... ... i 59
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Create MeNU . .......... ittt 71
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