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TUTORIAL SERIES FOR

Mastercam ,{

TUTORIAL 1

Mastercam Art — Organic & Texture Surfaces; Cut the Part Using Art
Base Surface Toolpaths



Mastercam. ¢

Art TUTORIAL 1

OBJECTIVES:

® Creating a New Art Base Surface Rectangular

© Creating Organic Surfaces

® Using Art Manager

© Create Texture Surface

© Set the Active Art Base Surface Top to the Z plane

© Machine the Active Art Base Surface
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GEOMETRY CREATION

STEP 1: CREATE A NEW RELIEF

A Relief based surface is a flat 2D surface from which you will “grow” or “carve” your art.

File

Pt
©Q Open
© Select BEE_GEO.mcx.

@ Please check pages A-1 and A-2 from the Getting
Started chapter for the file location.

© Select the Open button.

&  To keep the original file save the file with a
different name as shown below.

File
[ ] u Save As IrRial:tangular E1

® Enter the File Name: BEE_SURFACE.mcx b [

© Select the OK button. pa Y~

© Please check pages A-4 and A-5 from the Getting Started l +

chapter to enable the Art toolbar and the Grid. \‘Y X
X X=>

Art l N
© New Art Base Surface X~

© Rectangular

Surface Extents

© Make sure that the Lower Left Point is set as shown to the SEIECCR]

4
right  X=0; Y=0). xeo 00 [ § oo (2 gl

Upper Fight Paint

Y= 40000 (a2 3 40000 ||

© Click on the Use Mastercam to pick Upper Right Point button
in the Upper Right Point.

File Size Level

200,000 |a |2 =2.4 MBytes 10

Fiotation o [ z-Limit
0.0000 —
Eelect Use Mastercam to O WS
. . . Create Geometny
- Shading Quality
pick Upper-Right Point i e
: = — L—D Center Point

B o
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© Select the Top-Right corner of the rectangle as shown below.

™
Select the Endpoint here
& Make sure that the
Endpoint cursor appears
when selecting the corner.
© The Art Base Surface
parameters should look as
shown to the right. 1
o
|
rRen:tangular @1
Presets v:

zl Y.~
iy
& Resolution defines the number of grid points displayed per inch or \J X
millimetre. It controls the crispness of the relief model. ¥ x=

J X

Surface Extents

Loveer Left Point

00000 v @ [00000 [v]%)
© Select the OK button to exit the screen. x=L_ =V =

Upper Right Paint
X 45000 [+l ‘9 IE000 [«

T oooon (w2
z 0 ]

@ @ @ @ Surface Options
Resolution File Size
n 20581 || 212 4 MBytes 10

Fiotation [ Z-Limit

€ Select the Fit icon. Gﬁﬁ G 0000 [y =] E

Create Geometry

P e @2

© Select Isometric View.

Shading Quality
O 000097 |+ | 2] +— ] Boundary
’ - [ Center Paint

Bl g
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© Press Alt+S to shade/unshade the part.

The art base surface should look as shown in
to the right.

the drawing

STEP 2: CREATE THE ORGANIC SURFACES

cross sections

Organic Surface is a relief surface which is defined as a point grid. It will grow and scale
in an organic way automatically. The surface requires closed chains on which you apply

© Enable Art Manager by selecting the Art tab.

Toolpaths | Solids |ﬂt |

| Select Art F

= 4 Art Model

oh Il RE ?
201 2 Do 2o
+ 3

EE %

KT T

© Select the Hide Art button to hide the base surface. You will be able to select the geometry easier.

Pess

© Select Top View.

Toolpaths | Solids | Art |

ADICTEE W E R
) [20frice artvosel] 100 2 @1 [0

AT

= ﬂ Art Model
i-[f ArtBase Surface #1
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Art
© Create Art Surface O ti r— —— "
l;ea e Art Surface Operation F2 Chaining X

©  Organic

® Enable Polygon button and Inside in the Chaining dialog box.

© Create a polygon around the bee geometry as shown in the picture

below. O Cplare (&30

Click here for the

start point J

© Select End chain from the Chaining dialog box to close the polygon.

,

© [Sketch approximate start point]: Select a point inside of the polygon
as shown in the picture above.

Organic

Presets ™
Cross Section
< Note that the bee geometry is highlighted in the selection color.
125 s
.‘i“
© Select the OK button to exit Chaining dialog box. s
© Make sure that the settings are matching the screenshot to the right. o042
o}
0125 00ss op4z (00 G}‘
Cross Section allows you to: Radius
1. { =Selecta predefined, parametrizable cross-section. M
— Starthngle Endéngle
2. i+ Pick an existing Mastercam geometry as the cross-section. 00000 [v]2] (900000 [v[2]
3. {%Load or Save cross-sections. BeseliEgt
4. Set radius/Height once you select the predefined once. Al o

Common Parameters

Application Style:

& We are using the default cross section: Convex Arc with a Radius = 0.125. = ]
© Select the OK button twice. st e o
© Disable Hide Art Model. 2 o .

© Select Isometric View. @ @ @ l v H “ H C?. ]
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The surface should look as shown.

© We will Zoom in to check the bee legs as shown below.

© Select Zoom-Window icon.

E Zoom Window {f

© [Specify zoom window]: Select Point A.
© [ Specify zoom window]: Select Point B.

| Select Point A

-
-

e

|: Select Point B

The surface looks as shown.

& To soften the ridge we will modify the surface using the Art Manager.
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STEP 3: SOFTEN THE RIDGE
3.1 Rename the Organic Surface.

We will change the name of the surfaces that we created in order to keep track of them and to be able

to identify them quickly to edit. [Toolpaths || soiids | At |
EDoIE s ?
Bl [ o[w Pab |
© Right-mouse click on the Organic Surface in the Art Manager and select | B - . + &
Rename. _ At Mode!

Rename

© Enter Bee Surface. Name the Operation

[ peration name

Eiee Surface

-4 Art Model
=2 E Art Base Surface #1
='W, Bee Surface - Add

I Geometj % 13 Contours
Adjust Ridge:

Ii Mormal <j

© In the Adjust ridge field select the drop-down arrow to select the shape. x| 2|

3.2 Adjust the Shape.

© Double click on Parameters.

A ol !
A 4o High

© Select the Arc Low shape. A #ecMedium

-

@ Parabola High

@ Parabola Low

A tngleHigh

© Select the OK button to exit Organic Surface Parameters screen. A Nomal -

The surface will look as shown.

© Select the Fit button. o
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© Select Top View. @ @ @ @

© Enable Hide Art Model,

STEP 4: CREATE THE ELLIPSE SURFACE

4.1 Create the Ellipse Surface.

Art
© Create Art Surface Operation

oY% Organic
© Enable Chain in the Chaining dialog box.
© [Select one or more chains for Contour 1]: Select the Ellipse as shown below.

Select the
Ellipse here

B

() Coplane () 3D

g
*

I

JNL

i A N

Inside | [wait

© Select the OK buttonto exit Chaining.

=Sl
Hile

=

R
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r0rgl,a nic E
¥
Fresets [V]

Cross Section

© Select the Predefined, parametrizable cross-section button as shown to
the right. [~ A.us— @
o}
Qa,

/' 03—

n42—

4
0125 opes omz (00

A - |
© Select the Convex Parabola as shown. 0.125. 'L_
ne
0.083. Convex Arc

Concave Arc

0.042. Convex Parabola

© Make sure that the rest of parameters in the Organic Surface L ozl X
Parameters screen are set as shown to the right. ¥
© Select the OK button to exit Organic Surface Parameters screen. Prsses [x]
Cross Section
Fy e th
© The “Name the Operation” Window will appear. Enter the Operation P
name as Elipse Surface, as shown below. o g
r | 0042 —
Mame the Operation @ Q
“ Q
. 0125 0pss opsz |08
Operation name | | | &

|EIi|:|se Surface |

Width Height
[ gald nazd v (o2 vz
: ;
Select Color Baze Height

- 00000 [ |2

Common Parameters

Surface name Application Style:
Application style ﬁ Add lv]
Preswview ) .
- - Adiust Ridge:
Elipzse Surface Organic - Add
i Marmal iV]

[] Dan't show this message again in this session

v J[% ][ 2] L] (%] 2]

© Select the Ok button to exit the Name the Operation window.
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© Disable Hide Art Model.

© Select the Isometric View. @ @ @

The part should look as shown.

& Note that the elliptical surface looks like a shield.

] rt Model

4.2 Stretch the Ellipse Surface to look like a dome. . B At Base Surface #1

—|- &, Bee Surface - Add
D Parameters

© Double-click on the Ellipse Surface i B Geometry - 13 Contours

Double-click on --@, Ellipse Surface - Add
Parameters as shown. £
the Parameters B ceomelsy - 1 Contour

© Select the Double arrow to open the Advanced Parameters. C%

Presets [v]

Cross Section

| +
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Advanced Parameters - Organic X

© Change the Scale C-section to 1000.0 %.

© Select the OK button to exit the Advanced Parameters — Organic

screen.

Tranzform

© Select the OK button to exit the Organic Surface Parameters screen. N

Scale Z

oo 0 S

G ——

Build Shape to:

Performance

Performance

] (%] 2]

The geometry should look as shown to the
right.

© Select Top View. @ E @ E

© Enable Hide Art Model. o
© Select the Fit button if necessary. oo
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STEP 5: CREATE A TEXTURE SURFACE

Art r:: Chaining @1
© Create Textures.
-

() Cplane (5 3D

© ** Custom Textures.
© Enable Window button in the Chaining dialog box.
© Make sure that Inside is also enabled.
© Make the window is as shown in the picture below.
€ [Sketch approximate start point]: Select a point in the middle as shown.

Make the
window

[Select this point 1
/\\

T

® Select the OK button to exit Chaining

dialog box.

-
Custom Texture

© Select the arrow next to the Texture Style field and select Grid B s =
Rotate. ggg Grid 9
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© Make sure that the Base Pattern File is Diamond.asl; otherwise,

click on the Browse button to select it.

© Leave the default settings as shown and select the OK button to

exit.

© Click Ok to exit the Name the Operation Window.

© Disable Hide Art Model. o

© Select Isometric View.

2ee@

The part should look as shown.

Presets |

Texture Style

m Grid Rotate

Baze Pattern File: [ Browse... ]

|c:\mcam33\.ﬁ.rt\Art Surface Librany\Diamond. azl |
Base Pattern Controls

<

Scale
sl [v]x= vlmm [v]zE
2w el
e
Spacing

w (01800 [v[= om0 [v]2]

Resize Texture

o0 [v]xi

Fiotation Angle :
450000 [+ |5 —Relative

Basze Height

R andomize Placement

0 v 00000 w5

Baze Pattermn Variation
Scaling Type:

Wariation ¥ N

.00 % 0.00 4
FRotation Variation Z

) B
0.0000 | [ 0.00 %
Shift Testure N

|nooon [ |2 [pooon [« |

Application Style:

L

Add v

L) [(%][2]
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© To modify the pattern select double-click on the Custom Texture

surface Parameters.

Double-click on Parameters

© Change the Txture Style to Randomize.

© Select the OK button to exit Custom Texture Parameters.

The geometry looks as shown below.

= i Art Model

= Art Base Surface #1
W, Bee Surface - Add

D Parameters
‘ Geometry - 13 Contours
Ellipse Surface - Add
Parameters
Geometry - 1 Contour
Custom Texture - Add
Parameters

‘ Geometry - 14 Contours

Presets

Texture Style
K]

Grid

, Grid Rotate
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STEP 6: MOVE THE MODEL TO HAVE Z0 AT THE TOP OF THE GEOMETRY

€ Change the Graphic View to Front. @ @ @

€ Select the Fit button. d:b

The geometry looks like the diagram shown below.

I

i p— = h ]

| £ ¥y m‘mltu ‘- n. ¢ i Imlum-\‘\_.’*.y.- JI-.c.'..- l._: 1 il --lﬂnl; '."""*"m - .
i . o B ] : e S S S, ST TR
|

PR,
& Note that the geometry is above Z0. We want to have Z0 at the top of the geometry.
Art [ Shift Art Model below Z zero LZf
© Xform Art Base Surface —
Presets &l

oo,
© == ghift Art Model Below Z Zero

© Make sure that Surface Top to is enabled. z

on

(®) Surface Top to
00000 [v|=

O Surface Bottom to

© Select the OK button twice to exit.

L (%] 2]

The part will look as shown.

Dt

|

i ; -.-, ey i . = R e ; v

L £ = - ‘_ - i l'ﬂ "‘_ ‘[ . : 25 § Lilhlllm\l\ﬁ‘_ i (4 ' li 2 _l - “l_u_" i - . ""‘-‘-‘“..-‘ 2 '
|

© Change the Graphic View to Isometric. DE

© Select the Screen-Fit button. G':h
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STEP 7: HIDE THE 2D GEOMETRY USING LEVEL MANAGER

© Select Level from the Status Bar as shown.

LEQMET Y IEVE
30 | Guiew | Flanes Z:| TN v| 10 v levellhly v
M | evel Manager r5__<|
° Enter number 10 in the Main Level. 1Number >:u"isible M ame 1310§ntities Lewvel &
10 b 1
© Select All off button.
L k4
Iain Lewvel Lizt Levels
Mumber: Mame: O Used
|1U | | | ) Mamed

Level Set: (3 Used or named

| | l h ] ) Range

take main level always visible

[ Only display geometry on mair level

Wisible Levels

[ alon [ Ao |

M | evel Manager rz|
© The Level Manager should look as shown to the
. h MHurmnber Wisible Mame # Entities Lewvel ¢
rg t. 1 102
10 b 1
L >
I ain Lewvel List Levels
Mumber: Mame: O Used
|1U | | | () Named
Lewel Set: () Used or named
. R
© Select the OK button to exit Level Manager. | [ & || ©fenee

[ Only display geometry on main level
Wisible Levels

Make main level always visible

[ aton  J[ Aot
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. Lo
© Select the Repaint button.

TOOLPATH CREATION
STEP 8: SET UP THE STOCK

Step Preview:

Taolpaths | Solids || At

GE DRSSPt P 2
© Select the Toolpaths Manager tab. AEElvahG 2 %@

© If a machine is already selected in the Toolpaths Manager, skip the 8 L P Gereroti
next selection.

Toolpalks | Solids | &t |
% HhiEPat 2
=@ vaGl$xa

© Otherwise select;

Machine type
e mill
© Default

Machine Type

| Hill »

Toolpaths  Screen
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© Select the plus in front of Properties to expend the Toolpaths

Select the plus

Group Properties.

© Select Stock setup.

Teolpaths | Salids | 4t |

=-BH Machine Group-1
+- 111 Properties - Generic Mill

Lale]
[ala)

Toolpaths | Soids | At |

Select Stock setup

=-B8 Machine Group-1
-1l Properties - Generic Mil
[E3) Files
@ Tool settings
Stock setup
Safety zone

1/

© Change the parameters to match the screenshot to the right.

=

The Stock Origin values adjust
the positioning of the stock,
ensuring that you have equal
amount of extra stock around
the finish part.

Display options allows you to
set the stock as Wireframe and
to fit the stock to the screen.(Fit
Screen)

& Select the left corner to move the
arrow as shown.

Select this corner

Stock View

A [Top

Machine Group Properties

Fies | Tool Settings | Stock Setup | Safety Zone

Shape
(® Rectangular () Solid J
O Cylindrical O File J
Puds
4] Display ¥ ,ll\ X
[IFit screen |35 | - |4-5 |
(%) Wire frame ’/'—jj‘\\ \]
. - - ~
O Solid ,;" '/. -..\‘ ...:‘
Stock Origin (I ’(>“q.j Z
v S S
~
S =
SNy
L3
[Sglect comers...] [ Bounding baox ]
[ ASufaces | [ misoids | [ AlEntties | [ Unselctal |
(v ][ % ][ 2]
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© Select the Tool Settings tab to set the tool parameters and the part material.
© Change the parameters to match the screenshot to the right.

I

Assign tool numbers
sequentially allows you to
overwrite the tool number from
the library with the next
available tool number. (First
operation —>tool number 1;
Second operation —*tool
number 2, etc.)

Feed Calculation set to User
defined uses feed rate, plunge
rate, retract rate and spindle
speed that you enter.

Machine Group Properties

Fies | Tool Settings | Stock Setup | Safety Zone

© Select the OK button to exit Toolpath

Group Properties.

[ fooms
Feed Calculation Toolpath Corfiguration
O From tool Assign tool numbers sequentially
) From material Wam of duplicate tool numbers
) From defaults [ Use tool's step, peck, coolant
s Search tool library when
© User defined O entering a tool number
Spindle speed 4500.0
o 50.0 Advanced options
. 50 [] Overmide defautts with modal values
Plunge rate 250
[ Adjust feed on arc move
Minimum arc feed I:I
Sequence #
Start -1 00.0
Increment
Material
ALUMINUM inch - 2024 | [ et ][ select. |

’/
. -
-
T
‘<// ~
LT -~
I ..
| S
- T
% ~
-\\\ \“‘
T
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STEP 9: MACHINE THE PART
Toolpath Preview:

Art
© T Toolpath Art Base Surface

=
Enter new NC name

CoAMCAMANMILLANCY

© Select the OK button to accept the same name for the NC as the

geometry.

|BEE_SUF|FAEE |

(v ](%][ 2]

-
Machine Art Base Surface

Toolpath parameters | Art Baze Surface Machining Parameters || Art Bage Suface Toolpath Parameters ” Presets|

# ToolMame  Dia. Corrad  Length  #Flutes Tool name: | 1/8 BALL ENDMILL |

Tool #: | 243 Len. offset:
Head # Dia. offset:

Tool dia | 0.125 Correr radiug: | 0.0825

HI

Spindle direction: .

Feed rate: |6.160336 Spindle speed: | 4273
Plunge rate; | 5160836 FRietract rate; | 5150095

[ Force tool change Rapid retract

Bl m ] [i] Comment

Riight-click for options

Select library tool... |:|[ Tool filker ]

s Comba's [Default (1) O [ Tooldsplay.. | D[ Fef point..
[ Tobatch O | Fotay asis... [ Planes... ] [ Canned text... ]

v [ %])[2]

Right-click for options

e —
(Select brary toal... ) [ [ Toolfiter
Puis Combo’s {Defautt (1)) Misc values...

© Select the Select library tool button.
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© Select the Filter button in the Tool Selection window.

A Tool Selection - C:\MCAMX\MILLATOOLS\MILL INCH.TOOLS

[MILL_INCH.TOOLS v

Mumber  Tool Type | Diameter | Tool Mame Corner radius | Radius Type
263 Endmill3 01250 1/8 BULL ENDMILL 0.0313. 0.031250#n.  Camer =
264 Endmill3 01875 3/16 BULL EMDMILL 0.031 0.031280#n.  Camer
265  Endmilz.. 01875.. 3AEBULLEMDMILL 0.062.. 00E2500i.  Comer
266 Endmil3.. 0.2500.. 1/4BULLENDMILL0OO33. 0031280 Comer
267 Endmill3.. 0.2500.. 1/4 BULLENDMILL0O.0E25.. 0.062500m.  Comer
268 Endmill3 0.3125 5/16 BULL EMDMILL 0.031 0031250, Camer

=

© To select the 1/8 Ball Endmill follow the next steps.

© Select the None button in the Tool Types.

© Select the Endmill Sphere as the Tool Type.

© Select the drop-down arrow and pick Equal in the Tool Diameter section.
© Enter 1/8 as the diameter.

=

ToolList Filter

x)

Tool Types Tool Diameter

FErETYT = = o
o Ml
TTTET o o

4| =l =]

T T HT H? H? ‘ T Tool Material
— H55 [¥#] Ceramic
L~ Q[\rﬂe/D Eerfiitn User Def 1
Ti Coated [“]User Def 2

Operation masking Unit rasking

[ All ] [ MHore ] [ Copy job setup mat| ]
(v ][ % ][ 2]

© Select the OK button to exit Tool List Filter. m

/% Tool Selection - C:AMcamX4\MILLATOOLSWMILL_INCH. TOOLS

MILL_INCH.TOOLS v

s Tool Mame Dia. Cor. rad. Length  # Flutes

8 BALL EMDMILL 0125 0375 4

© Select the 1/8 Ball Endmill from the list.
© Select the OK button to exit the Tool Selection screen.
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© Make sure that the parameters in the Tool Parameters page match the following screenshot.

=

Machine Art Base Surface

Toolpath parameters | it Base Surface Machining Parameters | At Base Suface Toolpath Parameters | Presets

# ToolMame  Dia. Cor rad. Length  # Flutes Tool name: | 1/8 BALL ENDMILL

% 1/8BAL.. 0. 00625 0375 4 racalf len 6l
Head # |0 Dia. offset: |1
Tool dia: | 0125 Comer radius: | 0.0625

Spindle direction: |Cw v

Feed rate; | 50.0 Spindle speed: | 4500
Plunge rate: 2 Retract rate:
[] Farce tadl change Fapid retract

< | (%] Comment

Right-click for options

Select library tool Fl T ool filter

0 0
[] To batch ] [ Planes.. ] [ Canned text... ]

L ] (% ][2]

© Select the Art Base Surface Toolpath Parameters tab and change the Cutting method and the

Stepover Percent as shown.

© Change the stock to leave in Zto 0.

r=

Machine Art Base Surface

Toolpath parameters | At Base Surface Machining Parameters | At Base Surface Toolpath Parameters | Presets

@method Rectangular Spiral Roughing )

Stepover Distance
0mas  [v|%

©  DiisiEem
O Inside-Out

Tool containment not suppaorted

Stock to leave inZ

[aff]

[ off)

(o)

angle[30]]

(][ % ][2]
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© Select the Filter button from the Art Base surface toolpath

parameters section.

© Select the OK button to exit Filter Settings parameters.

© Select the OK button to exit Machine Art Base Surface

parameters.

@

Filter settings

[ Prefiltes

Cut tolerarice 0.0
Loak ahead 100

Create arcs in 3
Create arcs in 32
Create arcs in'v2

Iinirnurn arc radivz 100

o |

b awirmum arc radius

Ly ] (%] [2]

& Note it may take a few minutes
to generate the toolpath.

STEP 10: BACKPLOT THE PART

© Select the Backplot selected operations button.

Taolpaths | Salids | &t |
A = ard

= @I | W A[Fadplot selected operations
T

© Make sure that you have the following buttons turned on (they will appear pushed down).

I: Display tool

Display rapid

moves

7))

© Select the Play button.

O]
rage 1-z4

@2}
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® Select the OK button to exit Backplot. M

Toolpaths | Solids | At |
STEP 11: VERIFY THE PART o =
vk i SR 2
© Select the Verify selected operations button. 22 (& |'® A Gilverty selected operations
[ Verify X

e [»] =[] ]
®11hd

Dizplay control
® Enable the Turbo button as shown. S ]

Moves/iefresh: 100000

Update after each toolpath updates _
the stock after each operation. speed J T
Stop on collision pauses the [7] Update after each taoipath
verification when the tool touches
the part with a rapid move.

Stop options

[] 5top on tool change

[] 5tap after each operation

© Set the Verify speed by moving the slider bar in the speed control bar. [ Verbose

E— @
© Select the Play button to start simulation. @ ]

Toolpath:  Chook operation
Tool #:

Tool label:

€ The computer will now simulate the process of the part being machined.

[vI[(%][2]
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The finished part should appear as shown in the following picture

© Select the Red X button at the upper right corner to close Verify.

STEP 12: POST PROCESS THE FILE

Toolpaths [Solids | At |
© Select Post selected operations button in Toolpaths Manager. % HhiEP % 2

= @ W A E QPost selected operations

Post processing Pz|

[ Output MCH file descriptor

NC file
() Dverwite Edit
() Ak NC extensian:
[]5end to machine
[ NCI fils
© Select the OK button.
v (%] 2]
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=) Savein | ) ne vlo® > E- 7] Preview
oty YOUR NAVE _5.NC
[ YOUR HAME_1LHC
C4D Data

Favottes [ Descripter
© Select the OK button. - s

L
Desktop
Fiename:  |BEE_SURFACENC &
i Saveastyper | NC Files [\NC) -
My Hetwark: Recent Folders: | CAMCAMA3WMILLNG ~

© The following screen will appear.

n Mastercam X Editor - [C:\MCAMXOWMILLANCA\BEE _SURFACE.NC]

XEiIE Edit View MNC Functions Bookmarks Project Compare Communications Tools Window Help
ev.2H & BEBERBAMP TS OXBE B REFEOS 4%%%
® Mark All Tool Changes @NextTooI @Gom Previous Toal

%
coo01
(PROGRAM NAME —
(DATE= M-Y¥Y —
Nl G20
N3 G0 G17 G40 G42 G80 G90

( 1/8 BALL ENDMILL TOQL - 1 DIA. OFF. - 1 LEN. - 1 DIA. - .125 )
N5 T1 M6

N7 G0 G50 G54 X.004 Y.004 RO. 54500 M3

N9 G432 H1 z.2

N1l Gl Z-.2489 F25.

N13 ¥3.4534 F50.

N15 X4.4555

N17 ¥.004

N1S X.004

N21 X.0165 ¥3.4809

N23 xX4.483

N25 Y.0165

N27 X.0165

N2S X.025 Y3.4684

N31 X4.4705

N33 ¥.029

N353 X.029
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© Select the Red X button at the upper right corner to exit the Editor.
STEP 13: SAVE THE UPDATED MCX FILE

File
o = Save
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