Preface

Tormach CNC Scanner

Tormach CNC Scan CAD

Operatords Manual

©2012Tormach® LLC. All rights reserved.

Tormach CNC Scanner Manual

Questions or comments? W
Please email us at: I DRMACH UM10138_ 0712A
info@tormach.com




Preface

Contents
R = = To! = OO PP PPPPPR P 9
00 RO 1 11 {0 To 1§ [ox 1 0 o AP PP P PP PPP 9..
1.2 The CNC SCANEI CONCEPL. ...uiiiieiiiiiiiiiiiieeeeerae e e e et r e e e e s ereeeee s s s asbrr e e e e e s s s meeeee s annnereeeas 9.
1.3 Performance EXPECIALIONS. . .......cooiuuriiiiiceeiree e e ettt e ereeeee e e s meeeee e e e e s 9...
R R (=T U1 =T 0 4 =T o OO PP TP TPPI 9.
2 What 0s 1.0t he Bl X e 10
2.1 PACKINGLIST ...ttt eeeeeee e eeeere e e e e e e e an 10.
2.2 ASSEMDIING the SCOPE. ...t e e emmn e e e e e e 10
2.3 Installing the USB Microscope SOftware DIVEL.............oocuirmmeriereeeeeniiiiiremmeeee e 10
3 Installing CNC Scanner/Tormach Scan CAD............ccoiiiiirreeeriiiiiee e eeemee e 11.
3.1  Running the Set Up WIzarld..............ooo it e 11.
3.2 Using CNC Scanner for the firSt tiMe...........ooviiiiiiii e e e 11
4 CINC SCOPKE.... i e ettt eeeeee et e e e e e e e meeeeteeee bt bb e e e mmmmman e e eaeeeeenrnes 13.
4.1 USING CNC SCOPE...cciii i ittt ettt e mmmmmm et e bt e e e e e eeeeeseeeeeessennenes 13
4.2 Working With CNC SCOPE......coii it cceerreee e eeeee e e e e s mmmmma e e e e 13.
G I O1=T o1 (=T g aTo R g TSI Lol o = S 14
LT O N[O o o 1T PR 15.
5.1 BefOre YOU BEOINL......cooiiiiiiiee ettt e s s e e e s e s e e eeenee s e e e e eeaaeaaaaeeeeamnnnnnes 15
B.2  SHAMING @ SCAN...cciiiiiiiiiiii i eeeeeee e e e e e e e e s e s s eesssseeaaaanseeeseaaaeaaaaeeeennnnnnneenees 15
LG T - VoY T g Te ;NS o 1o AP P 15
5.3.1 NaMING the SCAN FlE.......uuiiiiiiiiieiie e e e e e e e e e e e e e e e e eeeeeeeaereeeeeeeeees 15..
5.3.2  Determing the SCAN AICA..........ciiiiiiiii et mereee e eeemmn e 15
5.3.3  Choose a desired reSOIULIQN. ..........cuviiiiiieree et eerme e mne e 16
5.3.4  CROOSE UNIS. ..ottt et eemme et e e e e s e mmme e e et e e e e e e e nnbbe e e e mnennes 16
5.3.5 PiXEIS / RESOIULION ... eeecm et et e e mmn e e e e e e e e e e 16...
5.3.6 Usable FIeld OF VIBWL......iiiiiiii et eeemmm et mmmmne e e e e e e 17..
5.4  CNC SCOPE CamMeEra SELHNGS. .. ccceeiiiuriiiiiceerreeeeeeesiirie e et e s ereneaa e e e s anirrereeeeeseeasaee s e enneees 17
54.1 BIIgNTNESS . e e e et nnnn e 17
54.2 (000 11 7= 1S S PP PP PP PP P PP URPUPRPPPPPP 18
5.4.3 (1211 0 0 F- T TP PP PP P PR UURRUURPPTPPRIP 18
5.4.4 HUB e oo ettt e e e e e e 18.

UM10138 0712A 2 Tormach® CNC Scanner



Preface

5,45 SAUUIALION. ... ettt et eee ettt seee et me e ee et e e nnnnn s 18
T T = 1 o] =] 18
5.47  SNAPSNOL SIZE......cco oo ————— 18
5.4.8  USB BanOWIidth.......ccccuiiiiiiiiiiceieeeiie e et e e 13
5.4.9 (01011 USSP 18
5.4.10 WHhIte BaAlANCE.......eiiiiiiiiii i eeceee et et me e neean 18
5.5  Picking @ Start POINT..........ccuuiiiiiiieeeeeeee e srereee e e e s eeesem e e e e e e e nenn 19
5.6  Establishing IMage SCale............oueiiiiiiieeee e e 20...
5.6.1 USE PreVvioUS SCal.........c.cuiiiiiiii e eeemm e e e e 21..
5.6.2  SCAlE DY IMAGE. ... ittt cereeee e e e e e e 21
5.6.3  SCAlE DY MOTIOM....cciiiiiiiiiiiii i eeeeeee e erereee e e e e e 22
5.7  ComPpletiNng the SCAN.......ooiiiiiiii et eer e e eneeeee e e e e e eeeenes 26
6 Getting Started with Tormach® CNC Scan CAD..........cooiiiiiiieeaeiiiiiee e mmmee e 28.
6.1 INETOTUCTION. ...ttt et e e e e e et mmmm e et e e e e e e e b e s mmnnnneeeeeeeas 28
6.2 SYSIEM rEQUITEIMENIS. ... .iiiiiiiieeii i eeeeem et e e e e s s b e mme e et e e e e e e anns b s mmmmenseeeeeeesaannsnneemne 28
6.2.1  OPEratiNg SYSIEIM ....cciiiiiiiiiiiie e eeeeeee sttt e e e s s eeeeem e et e e e e e s s eeemmn s sseeeeeeeeaannneen 28..
6.2.2 L (06 2= o PP PPPPPPPPP 28
6.2.3 RAIM e e r e e et eaae ettt b b e e e e e e e e eeerabaa 28.
6.2.4 74T L= o T PRSPPI 28.
6.2.5  HAID diSK......eiiiiiiiiiei e cereee e e 28
6.2.6 0T ] 11 aTo [ [NV o = PP 28
6.3  Installing CNC SCan CAD........coooi e eeeeeee e e e e e e e s mmmmmm e ananes 29..
6.3.1 Toinstall CNC Scan CAD from a compact diSC..........cccevviiiimmmmmmeruiiiiiininiiinerseennnes 29
B.4  HeID oo e ——————— e aaaaaa et aaaaaaaaaaaaaaaaen 29.
6.5 USEI INTEITACE......oeiiiiiii et me e ee st e e s e e e s e eemmnn e 29
B.5.1  IMEBNU DAL ceiiiiiiiie et e et me e e et e e eemnn e 30
B.5.2  TOOIDAIS.....ceiiiitiii ettt et eeeen e mnenee e nanes 30
6.5.3  The ComMMANG BaI.........ccuiiiiiiie et eermmm e e e e 30..
6.6  Command HiStOry WINQOW..........coooiiiiiiiiiciiimemci e eee et eeeeee s e e e e e e e e e e e s mennnenesnennnnn s 31
6.7  DYNAMIC INPUL.....eeeeiieieeieii ettt eeeeeae e e e e e e e e e e e s ea s s e s mmmaaaaeeeeeeaeeeaaeaeeeenmnnnnnennees 31
B.8 LAY 1D, oo ————————aaaaaaaaaaeas 32.
6.9  PrOPEITY 1D ... e ————————————————— s 32
B.10 EXPOITtab. ..o e ———————— s 32.

Tormach® CNC Sanner 3 UM10138 0712A



Preface

L 200 I R [ 4 = Vo T = o TSRS 33.
B.12  STATUS DAI.....eiiiiiiiii it ereeee e e ee e e nmnnne e 33.
7 Working wWith Drawing ODBJECLS.........ccooi i e e e e e e e eaaeeeas 34.
7.1 SEleCtiNg ODJECLS......ciiiiiiiiiii e eeeeeee et e e e e e s s e e s e e e s e e e aaaeaeeeeaaaaaaaaaaaeeennnnnnnes 34
7.1.1  Select Objects INAIVIAUBLL...........uuriiiiiieie e e e e e e ereeeeeaeeees 34
7.1.2  Select objects With PICKIDQX ........cccoviiiiiiii e e eeeeee e 34
7.1.3 Remove Selection from ODBJECES. ........ooiiiiiiiie e e 34
7.1.4 Prevent Objects from Being Selected............cc.uviiiicemmeeiei e 34..
7.1.5  SeleCt ODJECES FIrSt.....cooiiiiiiiii e ceeeeee e e eeemmm e e e e 35..
7.1.6  Select @ ComMMANT FILSL.....coiiiiiiiiiiiecerree e erreeee e e e ereeeee e annees 35.
7.1.7  Object selection MEtNOUS............ooiiiiiiieeeeei e mmer e mmneee s 35
72  Select MUIIPIE ODJECLS........cciiieeiee e e eeeemm e e e e 36...
7.2.1  Specify a Rectangular Selection ALBa.............cuiieecceeiiiiieee e meeeee e 36...
7.2.2  Specify an Irregularly Shaped Selection Al a...........ccouiieeeeeeeiiiiiiiiie e 37
7.2.3  Specify @ Selection FENCE...........uiiiiiii et e s 38
7.24 Use Other Selection OPLIONS.........ccuviiiiiie i eeeeeee et eemmnees 39
7.2.5 Remove Selection from Multiple ODJECLS..........coiiiiiiiieereeee e 39.
8 File COMIMANUS ....cciiiiiiiiii e eeeeeee e eeeree et e e e e s s e eeeem et e e e e e memmn e e e e e e e s 40.
8.1  Create @ NEW GraWiNG......cccoiiuiiuiiiiitceeeeaaeeeeeeeeeseseassessseseaeseeseeseeesseessesanmansnsssssssssrssrennren 40..
T S T VL= - W - .Y/ o TSP 40
8.3 SV A e e nn et e e e e e e e e es 40..
S 11 0| TSP PUPPPP PP 40.
O VIBW TOOIS ...ttt ettt eee ekttt £eeemn e e e e e st mn e e e e e e 41..
9.1 Redrawing and regenerating a drawing..............cooeieeeeeeeeeeieeiieeeeeeee e ceeeeeeeneeeeeeeeeeeen Al
9.2 Regenerating a draWing..........ccccoeeiiiiimieeeeiiiiiiieeeeeeeeeee e sssssnssnssnneeeeeeeeeeeeeene AL
9.3  Magnify a VIew (ZOOM).........ccooeiiiiii et s nnennnnn e e eeeeee e AL
1S JRC 700 R o Yo o o 11 0 o 11 =TT I o1 | APPSR 42..
9.3.2  ZooMiNG MELNOAS .....coiiiiiiiiieiee e e eeeneneeeeaeeaeeeeeeeee A2
9.3.3 Tozoomintoan area using @ WiNOQW..............ceeeerecccmmeuniiniiiiiiiieenneeaanaseeee e A2
9.3.4  To zoom using a Mouse With @ WhEEL............uuuiiiiiceeeee e srerrreee e 43..
9.3.5 Displaying the previous view of a drawing..........ccooeeeiiieerreeereeeeeeeeeee e eeeeeeee e 43
9.3.6 Zooming to a SPECIfIC SCAlB........cccii i ——————— 43

UM10138 0712A 4 Tormach® CNC Scanner



Preface

9.3.7 To zoom to a specific scale relative to the current display..................ceeeeeevevveeeen, 43.
9.3.8 Displaying the entire drawing........ccccoocoiiiieeerree e eeeeeee e e e eeeeeeeeeeeeeereeeee e e e e s mmmmnn e 43
9.4 PAN @ VIBW. .ttt eeeme ettt e eee et ee e et e e e e e e e e neen e e 44.
9.4.1 Using the Pan COMMAINQ...........uuuuiiiiiiceceee e eesees s e serreee s e e e eeeaeeeeeeeeeeeneenenseseennens 44
1SR T oo o= TP PP PPPPR PRI 45..
10 V7T Yo 11 YA e o] £ 46.
100 T [ T PP UUPPSRPRRRR 46..
102 L= o (o PSPPSR 46..
10.3  Delete/Erase ODJECLS........uuuiii ittt eer e meeee e e e e e e e eemeneeae e e e e s annnnereeeee e 46
(KO R o] o) VA @ ] =T ox £ SO PRRPPRR PO 46
10.4.1 Create one copy Of 8N ODJECL........oviiiiiiii e 47
(ORI |V 11 (o] g @ ][ =T ox £ PP P PP PP PP 47
10.5.1  TO MIMOr ODJECES. ....ciiiiiiiiiiiiii e erereee e DB
10.6  OFfSEL AN ODJECL........uiiiiiiiieii ettt e et emmme e e e e e s e emne e e e et e e e e e s bbb reeeeennnnne e 48
10.6.1 To make a offset copy by specifying the diStance................evaccmriiiiieiiiiiiiiieeeen 48
10.7  MOVE ODJECES. ...eeiiiieiiiiiiieeie e eeeeeee e e e ettt e e s seeeeee e e s st e et e e e e s meaeean s e nbr e e et e e e e e e s mnenmmmnnnreed 49
10.7.1  TO MOVE ENEILIES ... ..uiiiiiieeeiiiititacmee et e e e e s s s bbb mmene e et e e e e e s aassbbe e e e mnnnnneeeeessasnnnnnneeeees 49.
10.7.2 To move an ObJEeCt USING GrIPS .....icuvrriiiieeiiieeeeeea st e e e e s eeeemm e e e e e e s nss e 49
10.8 ROALE ODJECLS...ciiiiiiiiiiiiiiii s eee bt erreeee e e e e e s s e e e e e e e s s s s eeeeeeeeeeeeeeeeeaaeeeeesnnnnnnnsanes 49
10.8.1 Rotate an Object by a Specified ANgle............cviiiiiceeceeeee e, 50..
O S o X (0] =1 (= 0] o] [T o £ USRS 50..
10.8.3 Rotate an Object to an Absolute ANgIE..........coooiiiiiicerceee e, 20.
10.8.4 To rotate a selection set in reference to an Absolute Angle..............cooeeeeeeeeeeeene, B0
10.9  SCAIE ODJECLS.....ciiiiiiiiee ettt e e———— e e e e e e e aaaeaa e e e e e enenaneaeeaaes 51
10.9.1 To scale a selection set by a scale faClOr...........ueiiiiiiicccc e 51.
O O 1= (o T @] 1= 1 P PPPPPPP 52
10.11  Trim or EXtENd ODJECES.... . eeeeee e e 52.
10.11.1 TO M AN ODJECT. ... e h2..
IO o 4= 1o [ o) = od = 53
0 2 A o I = (=Y T =T 0] o = ox P 54.
10.12.2 To extend an object to an implied boundary............cceeeviiireeeee e, 54
10.13  Create BreaksS. ... et nneneee s 54
10.13.1  Tobreak an ODJECE.........eiiiiieie e 55.

Tormach® CNC Sanner 5 UM10138 0712A



Preface

10.13.2  To select an object and then specify the two break points..............ccccvveeeeeeeenn.. 55
10.14  Create ChaMIEIS......coocuiiii it et eee et eeeme et e e s mees 56
10.14.1  Chamfer by Specifying DIStances..............ccoiiiceeeeeeieiieeeeeeeee e eeeeeee e 56..
10.14.2  To chamfer two objects using the distandistance method.....................cccceeeee 57
10.14.3  Trim and Extend Chamfered ObjJects..............ccoo oot ieeeeee e 57.
10.14.4  To chamfer two objects using the distanrargle method..................cc oo eceeeeeenen, 57
10.15  Create FIllETS.....coooi i ceeeeee et eereeee e eeeeeee s e e e e e e eeeenn 58
10.15.1  Zer0 Fillet RAGIUS .....ceiiiiiiiiiiiie s cereree et ereeeee e eeeeee e e e 58..
10.15.2  Trim and Extend Filleted ODJECES..........uuiiiiiiiiiceeeeee e 59...
10.15.3  Specify the Location of the Fillel............ooiiiii oo ha.
11 IMAOE TOOIS ...ttt mee ettt e e e ettt e e e e e s st e e s mmerene e e e e e e s e bbb e e e e e mnennanaeeeeennrees GQ0.
111 INSEIT @ PICTUIE ...t e e e e e e e s e eammn b et e e e e e e nss b s mmmmmnn s ee s 60
11.2  AQJUST ANGIE. .. it mee ettt mme e e e et e e e e e e b et e mmnreee e e e e e s e s b b e e e e e e enneanneeeanas 60
11.3  Adjust Argle t0 HOMZONTAL..........oeiiiiiiiiit e e e e et meeeeee e e e e 6Q.
3 S O o o PP PRPTTPRPPRRR 61..
ST o | = OO PPPPPPPPP PP 61.
i I I 11771 ¢ B O] (o ] PSP P PP PP 61
i A |V 11 o] G GO PP P PP PP PPPPPPRN 61l.
I I Y 1 (o S PP PP UPPPPSRPPPPPOPPRR 61.
S I 14 0= Vo L= 61.
I 0 O [ 01 {0 4 o F= 140 OO PP PP PSPPI 62
I O R ©o [0 gl = o = PSP P P PP 63
11.12  Image DiSplay ON/Off...... et e e eennan e e e e e aaaaaaaaeas 63..
12 [ = YT o T 0T £ 64
0 R I T o o PP PO PUPRT 64.
1211 TO ArAW @ lINE..cceiiiiiiiieiee e eee et eee et e e e e e e e e anne e e e neeans 64
12.1.2 To draw a line as a continuation frorhe end of an arc.............cccvveiiicceceeneeniinnenn 4 64..
I N (o I To | PP P PR PPPPPRN 65.
12.2.1 Draw Arcs by Specifying Three POINLS........ccccciuiiiceeeeee e 65..
12.2.2 Todraw an arc by specifying three points.............coooo i 66
12.2.3 Draw Arcs by Specifying Start, Center, End...........cc.ooviicmmmeeiiiiece e eeeeeee e 66
12.2.4 Todraw an arc by specifying its start point, center point, and endpaint................. 67...
12.2.5 Draw Arcs by Specifying Start, Center or End, and Angle...........ccccovieeeeeeeiiiiiinnnnn. G7.

UM10138 0712A 6 Tormach® CNC Scanner



Preface

12.2.6 To draw an arc by specifying two points and an included angle................cceeeeee..... 68
12.2.7 Draw Arcs by Specifyingtart, Center, LENGth...........ooevviiiiiiicccc e 638
12.2.8 Draw Arcs by Specifying Start, End, Direction/Radils...........cccccvveereeeeeeeeeeeneennnnn. 68...
12.3  CUICIE TOOL . ittt mmeree e e e s eeenmnrne e e e e 69.
12.3.1 To draw acircle by specifying its center and radiuS................oovvcccccennvinvinniinninnnnnn. 69
12.3.2 Draw a Circle Tangent to Other ObJecCtS............cooeeiii i e 70
12.3.3 To draw a circle tangent to exiSting ODJECIS...........coiviiiiieereriee e mmeeee e 70
12.4 ReCtaNgle TOQL. ... et e e mmn e e e e mmnnn s 71
12,41 TO Araw 8 rE€CTANGIE......coi it eeeeeee et eeeeee e e e e e meeemm e e e e e e 71..
13 DIMENSION TOOIS.......eieiieieei it emee et mmm e e et e e e e e et e mmeeeee e e e e s s s bn e e e e e ennnneneeeeas 72
13.1 Create Horizontal and Vertical DIMENSIONS...........coiiiiiiiaeeeemiiiieiee e mmmee e 12..
13.1.1 To create a horizontal or verticalimenSion................eeviieiiieeeeee e 72
13.2 Create AlIgNEed DIMENSIONS. .......c.uuiiiiiie e eeeeeee st e e e e e sseeem e e e e e e s s anssmeemmmnsereeeeeeeas 12.
13.2.1 To create an aligned diMENSION...........coiiiiiiieeerieiie e e mmeeee e e e e e emneeeas 73
13.3  DIMENSION ATCS. .. .uiiiiiieiiiiiitieeeeeee e ee e e e s ettt e eeeeeaaaee s s s ssbeeeeeeeseenaaaessaassbenneeeeessaaananannns 73
13.3.1 To dimension an angle between two liNES...........oocuuiiicccemmiiiie e cmeeree e 73
13.3.2 To dimension an angle encompassed by an.atC...........cccccoveeeee i 74
13.4 Create Radial DIMENSIONS .......c..uuiiiiiiiiieeeeeee st e e e e e eeessmm e e e e e e s s sasbsmsmmmneseeeeeeeeeanes 74..
13.4.1 To create a radial diMENSION..........ccuuiiiiiiicrree e eeeeme e meeeee e 75
13.5 Create Diameter DIMENSIONS.........cuiiiiiiiiiiceacer e ettt seeeeem e e et e e emneee e e annees 75
13.5.1 To create a diameter diMENSION...........uiiiiiiiiicreeeeie et eeree e eean 75
13.6  SCAlE DIMENSIONS. ... .eiiiiiiiiiie it eeceee ettt e e eeeeeeam et e e et et e e s e e ne e e e aabbe e e e ansee e e aneannnes 76
13.6.1 To resize the scale of the dimenSIioN tEXL............eeiiiiiccrree e 76.
14 LI 16 PSP PUPPPPPOPPPPPPY 4
LA L HEID ettt eeeeeee ettt ettt eeeanee e eeee e et et et eeseannen e et et et et et et eneneeeeeee et eren e eneeen 77.
N I Y = - T PSP 77.
R B B 11 7= 1 o] PP PP PP PPPPPPPRP 77..
14.3.1 To calculate the distance between two points and their angle..................cceeeeeeee 17
14.4 ODJeCt SNAP SEING.....iiii it e e e e e e e e eeeeeea e e e eeaeaeaeaeeeeeennnees 78
I S O B[ =T @ o] 1o £ 18
14.6  ADOUL CNC SCAN CAD... .. mme e e e e e e e mmnne e e e e e e e e e annbeeees 79..
15 B (0101 0] £=2 o o 11T TSRS 80
16 0 T0 = PP P PP PP PPPPRP 81

Tormach® CNC Sanner 7 UM10138 0712A



Preface

UM10138 0712A 8 Tormach® CNC Scanner



Preface

1 Preface

1.1 Introduction
Tormach CNC Scanner is a high resolution 2D dimensional scanning system. CNC Scanner includes 3
modules:

9 Optical centering Module
1 HighResolution 2D dimensional Scanner
9 Tormach Scan CAD 2D drafting and measuring software.

CNC Scanner is designed to be used with a Tor mach
Mach3 P@based motion control software and an R8, Morse Taper#3,dretr J 6 spindl e col

1.2 The CNC Scanner Concept

CNC Scanner is designed as an affordable measuring and reverse engineering tool to expand the utility
of the PCNC milling machine. It combines an affordable digital USB mip®sdth simple software

control for analyzing 2D and 2.5D obijects.

CNC Scanner can be used for:

Locating work offsets

Accurate measurement of small or diffictdt-measure dimensions
Reverse engineering parts

Simple qualitative metrology

Recreating 2D degns

= =4 =4 4 A

1.3 Performance Expectations

As with any precision tool, accuracy is a combination of equipment resolution, careful setup, and
technique. With this understanding, we believe the following accuracies are representative of what can
be achieved with the CN@Gcanner, although this will vary greatly depending on the details of each
situation.

f Optical Centering N.0056 for X and Y positioni
f CNCScannerrN. 0016

1.4 Requirements
1 CNC Mill controlled by Mach3 (such as Tormach® PCNC or similar)
20 GB Storage Drive (minimum)

Tormach® CNC Sanner 9 UM10138 0712A



What 6s i n the Box

2 What 0s Born t he

2.1 Packing List
Hardware:

1 USB Microscope
0 (Includes Softwdbgiver CBROM)
TTS Mount
O-Rings (x2)
Set Screws (x4)
Storage Case

=A =4 =4 =4

Software:

1 Tormach CNC Scanner CEROM
0 (Includes install for both CNC Scannen®amgd Tormach CNC Scan CAD)

1 Dongle Key
o (if license was purchased)

2.2 Assembling the Scope
To set up the scope:

1. Pull USB cord through the TTS mount
2. Secure the Scope to the mount with O rings
3. Loosely attach the 4 set screws

2.3 Installing the USB Microscope Software Driver
Plug the camera into the computdnsert the Software driver CERominto the computer and
follow the on screeninstructionsto install the driver. On some machines the on screen
instructions may not work due to Windows configation settings. In this seuse the Windows
New Hardware Found Screen to install the driver.

UM10138 0712A 10 Tormach® CNC Scanner



Installing CNC Scanner/Tormach Scan CAD

3 Installing CNC Scanner /Tormach Scan CAD

3.1 Running the Set Up Wizard
Follow the directions on the screen to install the
softwareas shown irFigure1. This will install both
CNC Scanner and Tormach Scan CAD.

Welcome to the Tormach CNC
Scanner v1.11 Setup Wizard
This wil install Tormach CNE Scanner 1,11 on your compuler.

It recammended that you clase all ther applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

3.2 Using CNC Scanner for th e first time ECmIET
Depending on your specific configuration of Mach3, Figure 1.  Tormach CNC Scanner Sety

you may have configure the CNC Scanner ghgy Wizard
prior to first use. To do so, take the following steps:

1. Start Mach3.
2. ChooseConfig Config Plugsfrom the pulldown meny Figure2).

B Mach3 CNC Controller

File Bsli=M Yiew ‘Wizards Operaktor FlugIn Control  Help

Fixtures.... Change G-Code ReLoad| Close | !
—  ToolTable.....
Config Plugins s x |
— 1

Figure2. Config Plugins Menu in Mach3

3. Ensure that the plugitopstoolss enabled (displays Green Check Mark next to the name). If

a Red X appears instead, click on the box to enable and switch to a Green Check3éark.
Figure3.

Plugln Control and Activation @l Plugin Control and Activation,
Enabled Plugln Name Config | Enatled Flugln Name Config |
of DualityShuttles-Jog-Shuttle—JaP CONFIG of DualityShuttles-log-Shuttle-—-J4P CONFIG
4 Flash-FlashScreen-SWF-Plugln-A Fenerty--B.-Barker-Yer-... | CONFIG of Flash-FlashScreen-SwF-Plugin-A.Fenerty--B.-Barker-Ver-... | CONFIG
L PCNCShuttle-KPress-—-1AP-and-Artsoft-ver-2.1 CONFIG of PCHCShuttle-KPress-—JAP-and-Artsoft-ver-2.1 CONFIG
L3 Probing-3d-Digiising-Fenerty-Barker-version-2,00.046 CONFIG w Probing-3d-Digitising-Fenerty-Barker-Version-2,00,046 CONFIG
[ |topstools-ChC-Scope-and-Scan-—-ver-1.11 CONFIG [f ] vopstools-CHC Scope-and-can—ver-1.11 CONFIG

Figure3. Enabling the topstools Phigs for CNC Scanner and Scope

Tormach® CNC Sanner 11 UM10138 0712A



Installing CNC Scanner/Tormach Scan CAD

4. Click OK.
5. The CNC Scope and CNC Scan plirgs should now appear under tiiugin Controleny
as shown irFigure4. You mayhave to restart Mach3 before the new pligsettings take
effect.

=~ Mach3 CHC Controller

File Config Wiew Wizards Operator REERIGEEGEN Help

OpenG | Recemt | Change G-Co  Tarmach CMNC Scope J lill-:

Tarmach CNC Scan

Figure4. Accessing CNC Scope and CNC Scanner in the Plt
Control Menu

UM10138 0712A 12 Tormach® CNC Scanner



CNC SCOPE

4 CNC SCOPE

4.1 Using CNC Scope
To use CNC Scope chooselugin ControlTormach CNG:&pefrom the pulldown menu

4.2 Working with CNC Scope
The CNC Scope window is shown below.

Tormach CNC Scope

Radius of

Adjust the E|
the circle

i Reset

~Records

¥: 0.0000
i 0.0000
Z: 0.0000

SET AXIS TO ZERO TAKE A SNAP SHOT

&3 &3 83 p [ O

Figure5. CNC Scope Operators Screen

1. Image Window. Displays the current imagetioé scope. The center is indicated by the
crosshairs

2. Closeup Window. Magnified view of current image near the crosshairs

3. Set Axis to Zero. Changes the corresponding X,Y,oriZRO t o a value of
helpful for establishing program referengoints.

4. Take Snapshot. Saves the current image as a bitmap (.bmp) file

Tormach® CNC $Sanner 13 UM10138_0712A
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Camera Settings. Adjusts camera settings (See segihn

Quit. Exits CNC Scope

Record Scope Setting. You can save up to three scope settings that can be recalled later
Adjust Crosshair Size. Changes the size of the crosshair circle. This is helpful for centering
over a hole.

9. Pan Crosshairs. Moves Crosshairs with respect to cenfémage.

© N O

4.3 Centering the Scope
If you intend to use CNC Scope as an optical centering device the following procedure is
recommended for the most accurate results.

1. Using the machine, drill a hole in a pierfestock with a good sharp drill bit (a .25 drill bit works
well). Then set the X and Y coordinates to zero.

2. Mount the camera into the camera housing, using the bands provided.

3. Insert the 4 set screws into the 4 locations on the camera housing.

4. Using amllen wrench, tighten or loosen the screws until the camera appears to be centered in
the camera housing.

5. Mount the camera housing in the machine spindle.

6. Make sure the machine is at the zero coordinate for X and Y, then start the Chip&Plugin
within the Mach 3 control software.

7. Move the Z axis of the machine close to the surface of the material that you drilled a hole into,
and focus the camera using the focus wheel.

8. Using the set screws in the side of the housing adjust the screws in or out to fllaced
crosshairs as close to the center of the hole as you can.

9. Using the CNC Scope software, increase or decrease the diameter of the circle on the
crosshairs to closely match the drilled holes diameter.

10. Using your hand slowly rotate the machine spindtdle watching the screen. If it appears that
the red circle rotates concentrically arounile edge of the drilled holehen the camera is
centered; otherwise continue to adjust the screws until the circles are concentric.

To test your centeringmove the machine away from the drilldwble. Then by using the machine jog
controls or MDI interfacemove the crosshairs back over the drilled balntil you think it is over center
and check your X and Y position. If & close to zero, the scope is centerddit is not very closego
back to step4.

Please be aware that any further focusing or refocusing of the scope after completing the alignment
procedure can havan adverse effect on its performance as an Optical Centering device. For the most
accurate results, the centering procedure shohtdrepeated for each instange.

1 CNC Scanner Design Analysis
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5 CNC Scanner

5.1 Before You Begin
Take care in the faliwing preparations. The following recommendations will increase you chance for a
successful scan

T

Place the object that you wish to scan on a flat surface. A flat plate resting on top of vise works
well. Plate glass works well for small objects.

If possble, place the object on top of a contrasting background. White paper works well.

Make sure the object will remain still and cannot move while the scan is in progress. In general,
this is a problem with lightweight and/or small objects. Larger objeuntsbe held directly in the
vise. Doublesided tape is also helpful. Putty can be used as well.

The scope does not need to be centered for accurate scanning; however, it is helpful if the
scope is rotated within the spindle so the image axes are aligithdive machine axed that is,
horizontal movement in the image corresponds tan6tion of the machineand vertical

movement corresponds to Ynotion of the machine

Ensure the scope is positioned at a safe distance above the object.

Make sure that the @mplete area that you wish to scan resides within the work envelope of the
machine. If this is not the case, you will trip a limit switch and the scan will be lost.

5.2 Starting a Scan
To start a scan choos€ormach CNC Scan f )

from the Plugin Control menu.

5'3 Plannlng a Scan Depth of scanned area: ’07 inch
When you open CNC Scanner, the Scan Seti Desredresoltions [0005
window is displayeds shown irFigure6. L

5.3.1 Naming the Scan File
Type a name for the scan and chdseate Exrenion s B 15

File The raw scan data is saved in the
directory indicated adilename.tsi.

STEP 1: PLAN THE SCAN

Mame of this scan File: | CREATE FILE
width of scanned area: |0 inch

Camera pixels: 1280, 1024 —
Pixels | Resolution; 3.2 F] L E N AM E

Usable field of view (%) |90

CAMERA
SETTINGS

Figure6. Planning the Scan Menu

5.3.2 Determine the Scan Area
Here, you must spefy an area to be scanned. Choose a width and depth that defines a rectangular box

around the area of intereqiSeeFigure?).
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Depth

(Y Axis)

A
y

Width (X Axis)

Figure7. Determining Width and Depth of Scan area

5.3.3 Choose a desired resolution

Desired resolution is analogous to a + dimension tolerance in a technical drawing.

Choosing a smaller tolerance will result in a more accurate scan but also results in longer scan times and
larger file sizesFor example, you maghoose+0.0 0 Xedolution for a precision mechanical

connection; however,& 0056 mi ght be okay f o0 0Ckxd emitd mtg kae cjal
for purely aesthetic recreation.

5.3.4 Choose Units

You can choose either Inches or Millimeters. This informatioh élembedded in the .tsi image.

5.3.5 Pixels / Resolution

This is the nmimum number of pixels needed to determine the presence of a feddioe example an
edge. This is used by CNC Scanner during mosaic assembly. The default value is 3.5.

You canexperiment with adjusingthis value Increasing this value allows you to increase the working
distance of the camera; howeveérwill alsostart to blur edges and redudde accuracy you can achieve
from measurements in the scan.

UM10138 0712A 16 Tormach® CNC Scanner
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5.3.6 Usable Field of View

The percentage of each photograph used to assemble the mosaic image. A larger percentage results in
faster scan times as the entire image is used for mosaic assembly; if a small percentage is used, the area
between photographs overlapsSeeFigure8. For example, if a 50% field of view is used, the mosaic

will consist of 4x the amount of photographs compared to a 100% field of view; a 10% field of view is
100x 2

Figure8. Comparison of 100% FOV vs. 50% FOV

5.4 CNC Scope Camera Settings

Click on the camera icon, shown Figure9, to bring up the camera settings scredigurel0).

-
— =W

O

CAMERA
SETTINGS

Figure 9. Camera
Settings Function

5.4.1 Brightness
The overall intensity of reflected light in an image. Lower brightness will be darker and higher

brightness will be lighter

2 CNC Scanner Design Analysis
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5.4.2 Contrast
The amount of gradient between the darkest pixels and lightest pixels in the image. Higher contrast will

lighten the lightest pixels and darken the darkest pixels.

5.4.3 Gamma
Signal correction between Scope and Display monitor.

5.4.4 Hue
The distinguishing attribute of color.

bI.ue, for.example. Whgn moving this Seting | Efects | Zoom | Captre Source |
slider, think about moving around a
Image Contral Drefault
color wheel fom 180x to -180x.
I™ Image Miror [ ImageFlip [ Low Light D efault
5.45 Saturation 5
. Brightress | ——— p—+—— 63 ﬂ
The amount of grey in a color. Lower Lond
. . — 3
saturation has more grey, higher Contrast |~/ e || et
saturation has less grey. Gamma |~ 45— | 050 | —In/Out Door
Hus — 0 " Outdoor
{* |nd
5.4.6 S.harpness. . . . Satwration | S 218 neee
The clarity of detail in an imagédigher Flicker
Sharphess } 200
sharpness means more abrupt ~ E0Hs
transitions between different colors Snapehol i || 80Hs
1Ze
547 Snapshot Size Lato Mode Contral Extra Control
Options will depencbn Hardware. AITO . Backigh
USE Bandwidth | ————— | g v Cormp.
5.4.8 USB Bandwidth e — B ™ B/ Mode
The rate of data transfer between from \WhiteB alance St LED Mo
. . L= ode
the scopg in Mb/s. Chopse the highest Red |[——F— [ 10 ~ o
rate possible; however, it may be v =
) ) Bilue ——F— | 10 * On
necessary to reduce bandwidth if you e fuio
notice problems with the function of
other USB devices, such as the Tormau
Jog Shuttle. This is dependent on the
erformance of the control comper.
p p: 0K | Cancel

5.4.9 Exposure
Total amount of light collected during  Figure10. Camera Settings Menu

image capture. Higher exposure
improves images taken in low light, but
too much can owashoutdé features.

5.4.10 White Balance
Adjustsimages for the differences in spectral composition of white light originating from different

sources (i.e., LEDS, sunlight, florescent tubes, etc.)
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5.5 Picking a Start Point

The next step is to pick the start poinbf the scan. This point corresponds to the lower léfand

corner of the image. To do so, simply position the crosshair cursor over the start point of the scan by
moving the X and Y axes of the machinéou can use the arrows shown in the lower leftigurell,

or the standard machine control&Vh en you are over the start poi

Ise

STEP 2: SET THE START POINT

Use the arrow buttons to move
the machine.

The start point needs to be the
lowest left hand corner of the START
part you wish to scan. POINT

1 GO TO PREVIOUS

Figurell. Establishing the Start Point

CNC Scanner assigns the start point a value of (X0.050,
Y0.050). This assures that the area directly around the start
point is includedn the scarFigurel2.

Start Point for Scan

Figurel2. Setting the start point for a
scan.
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You can use the arrows on the screen to jog the X and Y axis in discrete step amount specified in the
box. SeeFigurel3 To use the previously stored start point,

t Use the arrow buttons to move
the machine.

« » The start point needs to be the
lowest left hand corner of the
3 part you wish to scan.

Figurel3. Setting the Start Point

5.6 Establishing Image Scale

After you have selected the Start Point for the image, you must choose a scalingmethbd. ¢ k 0 Next 6
to bring up thethree ways to assign a scale for a scanned imagehown irFigurel4: Use Previous

Scale, Scale by Image, and Scale by Motion.

=
STEP 3: CHOOSE SCALING METHOD

¥ £

USE
PREVIOUS
SCALE IMAGE MOTION

Figurel4. Choosing a Scaling Method
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5.6.1 Use Previous Scale

This option shown inFigurelb, reuses the previously defined scale.
The scale will only be correct if the focal plane and magnification has
not been changed from the previous scan. It can be useful for:

1 Repeating acan
1 Comparing nearly identical objects; i.e., a series of coins. This
PREVIOUS will ensure the scale remains identical in each image.

SCALE

Figurelb5. Use Previous Scale

5.6.2 Scale by Image

You can use a known dimension in the field of view to scale the
scan. This dimension could be, for example:

i1 Ruler
9 Drilled or, better yet, reamed hole of known diameter
1 Gauge block

To begin click on FidgueleoThiswill e

bring up the scale by image operators screEig@rel7). Proceed
as follows: Figurel6. Scale by Image

1. Scroll themachine to place themallred circle between the 2 scale points you will be using.
Make sure both are visible.

2. Select scale type, linear or circle.

3. Enter your calibration distance and select the appropriate units. (Nttesingscale by circle
enter the diameter, not the radius as the screen says.)

4. Click on 0Set First Pointdé and use the crossha
5, Click on 0Set Second Pointdé and repeat.
6. Click ONexto6 and then o0Starto6o to start your sc

Tormach® CNC Sanner 21 UM10138 0712A
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Scale by image reference n

— Gl

@ FR
3
Type: Calibration: Scale: Hect NEAL
ILinear _:_I I 10 lmm _v_] 10.030696 | per pi i0.098226
Figurel?. Scale by I mage Operatords Screen

5.6.3 Scale by Motion

A unique feature to CNC Scanner is the ability to scale by ontiWith this method, scale is
established by the distance that the machine moves when a distinct point is repositioned from one end

of the field of view to the other end. This point can be:

9 Machined corners or other geometric features
91 Dust, pores, grais, scratches, corrosiodd any recognizable feature

Scaling by motion will provide improved scaling accuracy of the scanned image when compared to the
traditional scaled by image method. This is because scaling accuracy is determined by the positioning

acuracy of the CNC machine. I n t
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—

Move Machine
Y AX, AY Y

L. Lo

Figurel8. Calibration Using Scale By Motion

Scale by motion establishessdaly cal i brating the change in positio

(from1ldy 2) to the actual c h aX, gYe.
The best results are obtained by placing tlgpbint in the upper
right of the image and the@2point in the laver left as shown in
Figurel8.

Toscaleascaned i mage by motioni o
(Figurel9. The oO0Take Snapshotdé windc
Figure20.

Scale By Motion x|

TAKE SNAPSHOTS

.‘___-_"._(___ ‘--.‘_'-—(-_—
O O8N

Set 15k Paint Set 2nd Point

CLICK ON THE
"SET 18T POINT"
BUTTON.

Figure20. Take Snapshot Window
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Click on 0Se tnewlcanteraRievpant tith opeas showa irFigure2l.

Scale By Motion ll

MOVE A DISTINCT FEATURE TO ONE SIDE OF THE FIELD OF VIEW,THEN TAKE THE SNAP SHOT.

X Axis: i" 0.0 LI 3’( 3]]&‘24';76

¥ fixis: LI 0.0 ﬂ 2: 13.9686

Step: Iﬁ TAKE THE
(\ 4 SNAPSHOT

Figure21. Scale By Motion Camera Viewport

The viewport is further broken down into 3 regions

1. The full window is the Field Ofigw (FOV). This area mresents 100% FOV of the camera.

2. Usable Field of View (UFO\The darker blue rectangle)This is the area that will be used to
build the photomosaic. This is specified in the planning phase as a percentage of the FOV (See
Sectiorb.3.9. For flat surfaces a field of view of 70% to 90% may work well, for more textured
or curved surfaces a value of 20% may yield better results.

3. Snapshot windowWGray rectangle) To establish scale with the scale by motion technique, CNC
Scanner takes two snapshots. The snapshot window represents the area that will be captured in
each snapshot. You can reposition the snapshot window within the FOV by draipgitty the
mouse.
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When the snapshot window is positioned where you want it, clieglkke The Snapshdiow, reposition
by jogging the axes of the machine and repeat to for the second snapshot. To achieve best results,
position the point at opposite corners of each viewport.

x|
TAKE SNAPSHOTS

Set 1st Point | Set 2nd Point

PLACE THE CROSSHAIR
ON THE SAME
FEATURE, THEN CLICK
NEXT.

Figure22. Identifying the same point in two frames of reference for Scale by Motion.

With both snapshots taken, the next step is to position the crosshair cucsothe point of interest in
each snapshot viewport. To do so, simply click on the pamshown irFigure22. When you have
successfully selected the same pointt  bot h snapshots, choose ONext o t ¢
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TAKE SNAPSHOTS TAKE SNAPSHOTS

Set 1st Point Set 1sk Paoink
PLACE THE C PLACE THE Cl
ON THE ON THE
FEATURE, Tt FEATURE, TH
NE> NEX

Figure23. Zooming in to identify points with Scale by Motion

You can also zoom in by using the center wheel of the mouse. This allows you to zoom into the
individual pixels of the snapshot to set each paistshown irFigure23. Press and hold ghcenter
mouse button while movinthe mouse to pan the zoomed snapshot within the viewport.

5.7 Completing the Scan

Once you have successfully set the image scale, vy
CNC Scanner will begin to collect images for constructing the photomosaic. Depending on the number
of pictures needed to build the photomosaic, tpiocess may take some time to complete.
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When the scan is complete, choose one of the following optiasshown irFigure24:

1 See Scan Resdtthis will open themage in Tormach® CNC Scan CAD
1 Do Another ScamReturns toPlan the Scatreen
9 Quit Returns to Mach3 control screen

Regardless of which option you choose, the raw image file is saved as a .tsi in the location chosen during
the Plan the Scastage.

SCAN COMPLETE |

Figure24. After completing the scan, the following options are available
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6 Getting Started with Tormach® CNC Scan CAD

6.1 Introduction

This section guides one through the installatiorG®C Scan CADsoftware and explains the basics that

a user needs to know.

NOTE: This guide assumes that you have used other Windmaeed programs previously and are

familiar with Windows terminology and techniques.

6.2 System requirements

The following operating systems and haatesare recommended to install and r@NC Scan CAD

6.2.1 Operating system
1 Microsoft Embedded Standard : Torm&Mach OS
1 Microsoft Windows XP
1 Microsoft Windows Vista
6.2.2 Processor
1 Pentium 111 800 MHz or higher
6.2.3 RAM
1 512 MB (recommended)
6.2.4 Video
1 1024 x 768 VGA withTrue Color (minimum)

6.2.5 Hard disk

T 3GB minimum forCNC Scan CAD
1 20GB or greater recommended faENC Scanner

6.2.6 Pointing device

I Mouse, trackball or other devices

UM10138_0712A 28
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Getting Started with Tormach® CNC Scan CAD

6.3 Installing CNC Scan CAD

The setup progranguides youthrough theCNC Scan CADinstallation process. The program will
transfer files to a folder that isreated on the hard disk. The program will also create a menu item on
the Start menu.

6.3.1 Toinstall CNC Scan CAD from a compact disc
1 Insert theCNC Scan CADcompact disc into the CD ROM drive.

1 Double click the installation file of the desired software on @B page.
1 Follow the instructions of the installation prompts to install.

6.4 Help
The help file is accessed by pressing F1 or typihigndhe command line and pressing enter.

6.5 User Interface
The CNC Scan CADUser interfaceshown belowis loaded when you sta€NC Scan CAD The

interface has a variety of featurédenus and toolbars are located at the top, property and layer
information on the right, and command information on the bottom.

Tormach® CNC Sanner 29 UM10138 0712A


file:///C:/Documents%20and%20Settings/mdaugherty/Local%20Settings/Temporary%20Internet%20Files/Content.Outlook/AppData/Roaming/Microsoft/Word/TOPS/topscad/TOPS/topscad/010202.htm





























































































































































