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EERDENFORD

Router Accessories

FLOATING HEAD, AUTOMATIC TOOL CHANGERS, VACUUM BEDS
CLAMPING KITS, FIXTURES AND DUST EXTRACTION UNITS

PCB Prndunﬂm with a Floating Head
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PCB's =
al:

UnNeven sii

Bying

ire of PCB boards
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The cutting tood profiles arownd the outside of the
creating an sslation gop, The weaght. of th
plunges the cutter into the PCH bosrd, and d
a plastic disc that flosts on the matenal surface, A float up
to Smm is possibla using this technology

tracks

epth s 58

DUST PRO 100 EXTRACTION UNIT
Denfords Lerge Capaecity Dust Extraction system is 8
PUNPOEE- l:rs-igr'=r:| dust conmtrol system for use with the
MAC 40, Compact 1000 Pro, Router 2600,/ Pro/ATC &
Routar GF .'-.l'-l Pro/ATC. It can be | aE
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DUST PRO 50 EXTRACTION UNIT

Particle and dust extraction wnit suitable for use with the
MBEC 40, Compact 1000 Pro and Router 26800/ Pro,
ATE, Thes purpose desi I et
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About VR CNC Milling 5

Virtual Reality (VR) CNC Milling 5 is an improved and updated version of our CNC machine
control software, incorporating Denford PCB Manufacturing Software and 2D DXF import
facilities, together with USB connectivity, delivering machining times up to 40% faster than
before. Enhanced features provide the user with new machining capabilities, simplified
options in datum setting, improved tool and work offset features and a new, powerful, virtual
reality 3D simulation engine.

Introduction

The aim of this training guide is to teach you how to navigate your way around VR CNC
Milling © and instruct you how to operate this software to operate your router or mill.

This guide will cover operation of your machine, setting offsets, operation of the virtual reality
machine, opening tool-paths, and importing 2D DXF and GERBER files.

This guide makes use of screen shots where possible and will use the following conventions:
Instructions will be in this format
Text to be typed will be in this format
Any software buttons to be pressed, a picture of the button will follow the instruction

This guide assumes that your software has already been installed and your machine has
been commissioned.

If any of the features described in this guide are not operating as described please check
that the version number you are using is the same as that shown on the front cover.
Version is written on the title bar of the main software window.

Denford provide machine training and it is recommended that you undertake the training
and use this guide as a revision guide after completion of the machine training.
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Launching VR CNC Milling 5

Open the "Denford Applications" folder.
"Double click" on the VR Milling VS icon. IWHR

T

W Milling VS

The screen shown on the right will be displayed and
the software will take a minute or 2 to open.

You can force the software to open quicker by
following the next instruction.

Denford Lid

"Double click" on the area circled below.

Dandoad Lid

Fingle User License
Foths: WA MLLIMNG 5
LEE T M ischara Outps Corwct Machna
SivED Oupul Pk gt
S Dutpe
Farueid Seurce
Farucdhi Soumos
EdgslAH Souce

Fisgirialion date 11AREID | Lml.ﬂﬂ._l

Dandord Lid
Fingle User License

Foths: WA MLLIMNG 5

LEE T M ischara Outps Corwct Machna
SivED Oupul Pk gt
S Dutpe
Farueid Seurce
Farucdhi Soumos
EdgslAH Souce

Fisgirialion date 11AREID | Lml.ﬂﬂ._l

The software will open and you will be greeted with the screen below.

sl -]

8|

|2 e m k]

upr? I i
) | L] w [
Ve == T Dadwa Dl |
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Using the Graphical User Interface

The software opens in a window which should be feel familiar to Windows Users.

There is a title bar at the top, the options shown here will vary according to which window is
open in VR CNC Milling 5

Some of the buttons on the right hand side of the main window and some of the buttons
along the bottom left of the main window will open new windows. Selecting the same button
that opened the window will close it again.

All buttons have tool tips active, so hovering over them with the mouse will bring up a
description of that buttons function.

All settings are saved to "c;/ProgramData,/Denford /" this is a hidden folder and all users
will require full read / write permissions in order to use this software.

Opening a Toolpath

To open a toolpath you need to use the toolbar at the top of the main window.
"Left click" File, then "Left click" Open EFXIIirLIT San S

File Edit Setup  Windows

Sample files are located under

New. ..
"Documents, Denford,/CNG Files/"

Relpen [ 3
The file extension is .FNC [Fanuc —
Numerical Control) Save As...
Select an FNIC file Source »
It does not matter which one but you i el
must have a file open to follow the Ll

rest of the tutorial.

"Left click" the Open button

Loak in | ). CNC Files ~|eor @3
Name = | «| pate modfied | <| Type  «|
ath axis F1 car 21/03(2012 11:20  File folde
Coka 31002012 11:29  File folde
JaguarGT 310/2002 11:30  File folde
. Lakhe 1-1_i|:|1_iE|:|L:3 14:26 File Falds

. Petes standard F1 style D-Type (Flsculp)  31710f2002 11:29  File folde

-
1| | 3
File name:  |BigT edFinish_Bmm | Open |

Files of type: | Fanuc Miller File (% frc] =] Cancel
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The Editor Window

This window displays the tool path you have just opened, you can edit the text here just as
you would with any text editor.
The editor tells you how many lines the program has and the line number currently selected.

BigTedFinish_6nmn.fnc i

G21 f‘ @ ©
[BILLET X115.000 Y115.000 240 000 ﬁ\r_“l_
[EDGEMOVE X0 Y0 1:::2%
ITUD LDEF T1 D6 rrr*r-r
(MATERIAL Aluminium
G991 G28 X0 Y0 20 M0b

G90 M6 T1

M03 53000

G0 X0.001 Y0.001 Z5.000

G1 Z-23.529 F100.0 L
G1X0.231 F300.0 _;15[121‘49

There are a few other options you can use here.
"Left click” this button 1+

The mouse pointer will change to this h-@
"Left click" on one of the "G" or "M" codes
This will launch the Milling G and M Code Help

§? Filling G and M Code Help =101 =]

ag - & i

Hode <o Finl [psoes

| G91 (Incremental
A 64 /64 /6 Cenes] ||| Command).
3 E5a ¢ GE [Scaingl
7] G £ 653 [Fotal
% L e When 91 is active, all movement

673 '5 Pack [ 3 command values ans dslance moved
d pat :?ﬂﬁ“ : e finciuding the +i- sign} from las knoan
ﬁ &75 [Firw Boing] pri:-gralTlrnla-u poaitian.

3] 5 |Canverd Cpole, Carice)

3] G il - St Bosngl

3] G il - Coumiber Borngl.
{GAE |Thamp Hicks Peck Diiling]l
G [T apping]
[== g T

3] e B o)

3] G B ack Boiingl

7] G Poingl
Program Exampls LUsing Corne
5 [abahe Ten Command

] G EEE 2 skt Move) =
‘

"Left click" this button | %
This will launch VR Milling Help for the Editor

up memory on older PC's and make the CNC machine run more smoothly.
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Utility and Output Toolbar

These are the buttons on the right hand side of the main window.
The top 2 buttons are the utility buttons and the remaining buttons are for output.

Utility Toolbar

This button is for configuring the utilities short cuts, you can use it to add short cuts to other
programs.
"Left click" the button ‘==

x|| The window shown below will be launched
Utiities: By default there is a short cut to Denford Comms,
[ Deriord Comns Add.. which is this button on the toolbar
i If your machine is connected to your PC via USB it

is not needed so delete it

‘#| 8| | Toadd another short cut follow the procedure below
Adding QuickCam Pro Short cut

"Left click" the Configure Utilities button  ‘===f"
Search.. "Left click" the Add button Add.. |

|| Clos
The window shown blow will x|
appear Tite: [QuickCam Pro [
Under Title type the following: Program:  |C\Progiam Files [86)\Denford\QuickCAMPAO\OL []
QuickCam Pro
Under Program, enter the Lo | = L
path to the QuickCam Pro Parameters: |
application: Exteniion | o L.
C:\Program Files Show an loolbar r oK
(x86)\Denford\Quick CAMP
RO\QuickCAMPRO.exe
Ensure that Show on toolbar is ticked
"Left click" the OK button Ok

"Left click" the Close button Close
You have now added a short cut for QuickCam Pro to the utility toolbar, this process can be
repeated for any other program you may wish to access from VR CNC Milling 5
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Output Toolbar

This toolbar has the 4 buttons shown on the right.
Listed below in descending order are their functions:
*3D Simulation window

*Post Processor output

*\/irtual machine

B I8

*Real machine

5

3D Simulation Window

This window will show you either a 2D or 3D simulation of the program that is loaded in the
editor window, the window is shown below.

Simnulation

%:0,000 |v:0000 [zZ:0.000 |F:S0000 [S:30000 [T:1 [G:28 [Mis |

When the above window is selected the main window toolbar will show a "Simulation" option,

this is used to adjust the settings of the simulation. MR ES LT
File Simulation Setup Windaws

Post Processor Output

Selecting this option will enable you to save your tool path as a .GNC file which was used by
some of our older machines.If you wish to create a tool path for a different make of machine,
this can be done in QuickCam Pro and QuickCam 2D.
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Virtual Machine

This will launch the windows shown below

I_!_ﬂ | |l g ] ® I-I-:I-Ivlvlvlvl'l -

| | | |
EEEDENFORD

Ellet Poshion |1 204,321 mm ¥ 162737 mm |

fLontral anet
Faagrars Protiar H
TX 483479
TY 331263 iomm
TB.667 swaw

Tz
[Hore

Aotk B waven 59000 AP

HY. 0.0

»
&

This virtual environment enables you to simulate running a CNC machine without the added

costs of materials and broken tooling.

Real Machine

This will establish a connection to the real machine and launch the
control panel shown on the right.

If the CNC machine is not connected to the computer and powered on at

this stage you will get an error message if you attempt to establish a
connection.

[t Pl W 000 0 L bl o iy o el
Dbz, rhid i Tkt i} e i
Dpen. el o s o oot e e reiecwd

A —— You will find a detailed description on how to use the Control Panel
;L*f.fm:fi’::&fi;ﬂfﬁi':-mm. later in this manual

nnnnn L T :umf"'-.- }m.-nlll-im
I:Mc D08 el 1 i v g P Farde e
i

[

10 of 48 VR Milling V5 - Training Guide

Frexgrarn Froiar: H
TX 483478 O
TY 331263 o eom
T2 T8.667 swow

o o)
El

I |
Feed Spands
| 1|II'3
:ll:l:l:l U
A o
Ciahii Fleady

Prog F21nindien 50000 AP
Aotk B waven 59000 AP




Options Toolbar

The toolbar on the bottom left of the screen is the options toolbar as seen below, with a description of
each option from left to right.

Units
This button changes from metric to inches % |

Offsets/Tools

This button opens the Tool and Offset Editor window shown below. ;? ‘

This window has 3 tabs.

Tool and Dffset Bdibor

Iwmk Oftsets Tooling Data = Tool Librany
RS =

Desciption

Default Offset m[ 'l | 1#3| +§_
: X Avis
M @2 .-

' Asis .

oo @2 s
: Z Avis
v @3 <

Al0ffsete MOF  Machine: Real
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Work Offsets

This is where the offsets are set. Depending on the bed size of your machine you can have a
range of fixtures fitted to your machine and it is here that you create offsets for them.

It is necessary to create offsets so that the machine knows where the billet is. You can place
the billet anywhere on the bed and it is only by setting the offsets that the machine can find
the billet.

3
These 2 buttons can be used for creating or deleting an offset. % *
"Left click" this button to create an offset %l
A new line will appear below

"Left click" the new line and it will turn yellow, as shown below.

Tool and Offset Editor
Wark Offzets | Tooling Data | Tool Library

""iilbél ¥ B

Dn‘aul Offzet

(Mo Description)

"Left click” in the yellow region and the bar will go white with a text entry cursor
Name it the following

My first offset

"Press enter"

"Left click" the Activate button _$Acivaie

"Ml first offset" should now be highlighted green, this shows that it is active

IWark Offsets | Tooling Data Tool Library

* ol
efault fs:et '#ml Wl M |_gJ
|

My first offset

Zeroing the Axis

The buttons shown below will set the current axis position to zero which will be your datum
point for the currently active offset.
There are 4 buttons which are in order of listing from left to right for the X, Y, Z, and XYZ

axis. Wl #T?l ¢ﬂ| 1’_&]
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Datum Offsets

Zeroing the axis by setting the tool position to zero may be the right thing to do for some
jobs but there will be other times when it is more accurate to touch the tool on the side of
the work piece and offset the datum from this position by the radius of the tool as shown

below.

Radius of cutter touching on

the edge of billet here

Now that the tool is touching the left hand side of the billet, you will
need to set the datum with an offset of the tools radius, there is a

button for this. E ¢.33| ,P.Wl wl ‘P‘ﬂ
"Left click" the "Set datum offset from current position (X axis)" Vi
button 0. 000 E%I '__%.-;
Datum for X axis is now set and current position is offset by the tool | f e
radius as can be seen by the display on the Control Panel |u_|1|]|1 B= ‘,.L
, . Z Axis Com—
Program Positon M: 5 I|u_|m|1 B 6<
TX -3.175 L

H1: 0.000 Now repeat this process to set the Y axis by touching on

i 0.000 ;¢
Iz 0000 sii e the front of the block
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Tooling Data

The second tab on the Tooling and Offset Editor is the Tooling Data tab.

‘Wark Offsets | } Tooling Data = Tool Library

Tool 1
t_j;| [Undefined)

Diameter
&
: 0.000 =
3 Tool ofiset
. 0000 [ ﬂ]
5
c |UnDehned j
7 Length Flute Length
Y a
8 [0.000 = jo.000 =

=

This is the area where you store the tooling to be fitted to your machine. If you have the
automatic tool change (ATC) then the tool change will be done for you, if you do not have the
ATC you will need a way of reliably setting the tool height to perform a manual tool change in
programs that use multiple tools.

Adding Tools to Tooling Data

The most commonly used tool is a 1/4" (6.35mm]) Ball Nose, add this to the tooling library
by doing the following:

"Right click” on slot 1 Tool and Offset Editor
"Left click" on Insert Library Tool ok Offsets | FTwlmg Jen | Yool Uibreey |

"Left click”" on 1/4" Ball Nose E@

Library Tool Selector '8 (Descnphion

-1/4" Ball Mose (B 35mm

II -
2-1.448" Slat Drill (B 35mwm) e boEhns bool
3-1/8" Ball Nase (3. 2mn) 2 Clear Tool
4 -1/8" Slhot Drill (3. 2mm) 3
5 - %' Groove Cutter 1 :ET;‘?'
E - Slat Cnll 1mirn
7 - Slot Ddll 2mim R Insert Library Toal
8 - Slot Dl 3men 5 Save Tool ko Library
9 - Slot Dl 4mm th Tool :
10 - Slot Drill Sem Z Offeat: mooo 7 Swap With Too
11 - Slot Drill Brm
12 - Slot Drill 7rm = : )
13 - Slot Diill 8mm Dismeter.  [5.350 "Left click" the OK button OK |
14 - Slot Diill 10mem e . -
15 - Ball Nose 1mm Length  [50.000 The 1/4" Ball Nose cutter is now fitted as tool
16 - Ball Nose 2
17-BalNosedom v Fte Length: [40.000 number 1
Repeat this process for the other tools you
o ok | Ccance |

have.
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Tool Library

The third tab on the Tool and Offset Editor window is the Tool Library.

Tool and Offset Editor
Tool Library |
9
T [Description Z Offset | Diameter | Type | Length | Flute Length |
1 |1/4" Ball Mase [B.25mm) 0000 6..350 Bal Moge '.il:l.[la[l 40,000 B
14" Slat Dl (B.35mm) [L000 6.350 Slat il 50,000 25,000
11/8" Ball Mose [3.2mm) [Loo0 3.200 Bal Moze 50,000 9,500
148" Shat Dl [3.2rmm) QU000 3.200 Shot Ml 50,000 12700
W' Groove Cutter 0L000 1.000 Engraving 50,000 11,000
Slot Diill Tmm 0.000 1.000 Shat Mill 20,000 5.000
| Slot Diill 2emirn 0.000 2000 Slat Mill 50,000 10,000
Slot Dill Zevirn 0L000 3.000 Slat Mill 50,000 12,000
Slot Drill Srirny 0L000 4.000 Shat Mill 50,000 25,000
Slo# Dirill Senirn i 0LD0D 5.000 Shat Mill 50,000 25,000
Slot Dirill B oLooo B.000 Shat Mill 50,000 25,000
2 1 Slot Drill e 0.oo 7.000 Shat Mill 50000 25000
13 | Slok Dl S 0000 8.000 Slat Mill 50,000 25,000
|4 | Slot Daill 10mmm 0000 10.000 Shot Ml 50,000 25,000
B | Bal Nose Tmm 0000 1.000 Bl Mose 50,000 5.000
| Ball Nose 2mm 0.000 2.000 Bal Mose 50,000 10,000
| Ball Moge 3mm 0.000 3.000 Bal Moge 50,000 12,000
18 | B al Noge 4man [Loo0 4.000 Bal Moze 50,000 25,000
19 | Bl Nose Smm QL0o0 5.000 Bl Moze 50,000 25,000
| Bal Moze Bmm 0L000 6.000 Bl Mose 50,000 25,000
Bal Mose Fmm 0.000 7.000 Bal Mose 50,000 25,000
Ball Moze B 0000 8.000 Bal Moze 50,000 25000
| | Phato Engraving Cuthes 0.000 0500 E naraving 40,000 4.000
| PCE Engraving Cutter 0000 0,400 Engraving 40,000 4,000
E tvd Mill 20rrim 0Loo0 20.000 Slab Mill 50,000 12700
ﬁrmrmf Machne: Real

There are 25 tools added to the library by default. Should you wish to add more tools to the
library, or delete the tools you do not have, you can use the create or delete buttons.

X
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Block Skip

There may be times when you may want to create 2 parts that are quite similar.
Rather than creating 2 separate programs for them you could use Block Skip to turn off

certain parts of the program. g N3O

<0 x
Block Ski

For example, imagine you are cutting a profile from a sheet of material and this is a part you
make on a regular basis. Sometimes the part needs holes drilling in it, and sometimes it
does not.

By editing the one program you could use Block Skip to turn off the drilling features by
adding a forward slash to the lines that you wish block skip to miss out.

The code below has been edited, and with Block Skip on, the highlighted lines will be skipped.

G21
G90
BILLET X150.000 Y100.000 Z210.000
EDGEMOVE X0 Y0
91 G28 X0 Y0 Z0 M05
M5OOLDEF T0101 D6.350

G90 M6 T0101

MO03 S23000

/(Drill 5.000mm Deep - T1 6.350mm Diam.
00 X100.000 Y50.000

/G00 Z2.000

/G01 Z-5.000 F1250.0

/G00 Z2.000

/G00 X50.000

/G01 Z-5.000 F1250.0

/G00 Z2.000 i

gollow 3.000mm Deep - T1 6.350mm Diam.
00 X0.000 Y0.000

G01 Z-3.000 F1250.0

G01 X150.000 F5000.0

Y100.000

X0.000

Y0.000

G00 Z2.000 ]

Follow 3.000mm Deep - T1 6.350mm Diam.

00 X20.000 Y20.000

G01 Z-3.000 F1250.0

G01 X130.000 F5000.0

Y80.000

X20.000

Y20.000

G00 Z2.000

G0 Z2.000

G91 G28 X0 YO0 Z0 M05

G90

M30
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Optional Stop

There may be times when you will want to stop the machine part way through a program to
get access. For example, whilst cutting a deep pocket you may wish to stop several times to
remove the swarf from the pocket, or you may wish to clean the part after roughing so that
students can see what is happening on the finishing pass. For this we have the Optional Stop
button shown below.

Ma1 2

-
Optional St

To use the Optional Stop feature simply add the following to your program where you wish
the machine to stop:

Mo1

When the Optional Stop button is turned on the machine movement will stop. Pressing the
"Play" button will restart the machine from where it was when the Optional Stop
command was called.

The Optional Stop will only work when the Optional Stop button is active, as seen below.

MO1 ?
|Q_l
Optional Stop

If you wish to stop the Optional Stop feature to get access to the machine you will need to
stop the spindle before the door will unlock.

Add the following to your program:

G00 Z5 (Rapid movement to 5mm above billet

M5 (Spindle stop

MO01 (Optional Machine stop

M3 (Spindle start

G01 Z-5 F1250 ( Linear Interpolation, back to height tool was when it lifted at
feedrate of 1250, this may not be Z-5 for your program
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Single Step / Continuous

By default the program will be in Continuous mode, the Step button shown below will switch
to Single Step mode.

L hLee]

20 5t

N30 G
CoantiiLoLis

When Single Step mode is enabled the machine will pause after each ling, to execute the
next line you need to press the "Play" button n

Com
LR

Single Step

You may wish to run your program in Single Step mode if it is a new program that you have
written manually without the aid of CAM [Computer Aided Manufacture) software program.
| would not recommend using this mode on 3D contouring programs as they can be in
excess of 20 000 lines and running in Single Step mode may be tiring.
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Block Search

There may be times when you will have to stop the machine before a program is finished, if
this is a particularly long program and you were a long way into it, you would be loath to start

it again from the beginning.

This is where Block Search comes in. Pressing the Block Search button, shown below, will

bring up the Block Search menu, also shown below.

o

lock Search

Block Search . ..

| Block: 1:G21

Selectthe CHC program line number wou wish to restar the
prograrm from ...

Select a taret block: al, uze the current editar pasitian

1 B Get .

Select AUTO mode and reztat pour program;

Restat P |

EI [T Advanced mode

To use Block Search, enter the line number you wish to restart from, enter it in the "Select a
Target Block" form in the Block Search window, make sure you are in Auto mode on the

Control Panel.

"Left click” the "Restart” button =™ ap |

The door will lock, the spindle will start, and the tool will move to the position it should be in

for that line number. Then the Confirm window will pop up.

Confirm ]

Iﬁl Fun program now ¥
ok | concel |

"Left click" Run to continue the program from this point.
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Program Info

This button will scan your program and ensure that the machine is able to move to all the coordinates
that the program calls for, if it encounters a movement which exceeds the machines travel it will tell

you.
You should select this option after setting your Work Offset.

"Left click" the Program Info button @l

If the window below pops up, this means you have exceeded the machines limit of travel in

your program

Machine movement error !

]
|G[I Linear move exceeds limits. Line: 19 *i

The X axis move from: X-200.000 to: X100.000
|Exceeds machine limits by: 100.000

The ¥ axis move from: ¥-360.000 to: ¥50.000
|[Exceeds machine limits by: 50.000

Adjust work offsets so that program is within machine working envelope

bt

l 1

This has occurred because my Work Offset is set at the Machine Home position which
makes the machine believe that my billet is outside of the working area as can be seen in the

Program Information window below.

Program Informakson
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If your Work Offsets are correctly set then the Program Information window should look like
the image below and the Machine movement error! window will not pop up.

Program Informakion

Large program - arcs shown orly a3 lines (start to end paint]
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EasyScan 3D

The button to the right opens up the 3D laser scanning application. :
EasySCAN 3D |

The 3D scanning application will only open if the 3D scanner has been fitted to your
machine, if not fitted this option will be greyed out like the image below.

After the Easyscan button has been pressed the screen below will open.

46434 LASER |
SCANNING

Choosze Scan Type ...

| 9] Linear

S ek for acvanced aofions

Chooze whether pou are scanning across an
object [Linear) o zcanning around an object
[Cucular - requires a 4th s option)

< Pray Mewt » |

To operate the laser scanning application see the Easyscan Tutorial.
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Control Panel

The Control Panel shown on the right is the interface window you will use
to control the CNC machine.
This section will describe all features of the Control Panel and explain

how to use it.

Information Window

The information window displays information on the status of the L=
machine as shown below.

Progeem Pankos "]
X 483179 B
TY 131261 oon
T2 TB66T swow

iz 3
flli=

i
2R

oom |9 =
Shh Fasdy

Fig Bl randwe. 5 B0 APH
Ariuat Pl rndme 58000 APW

Y, and Z position is
displayed here

isplays either "Program Pasition
or “Machine Position"

Last "M" code received )

ool number

Control Panel

hows axis to be at its positive
imit of movement

ool height u'lfs@

ifferent tabs are displayed here,
until the machine has been
homed only the home tab is displayed

Spindle on or off)

Conkrol Panel

Progeam Position M

X 483479 1

Home Tab I¥ a1y
[ T - 78.667 spnde w

To the right is an image of the
options available when the Home

tab is selected

[Foms

; witch between
/| | Program and
Machine positio
_cnnnuaﬁy inpu
IFMIT ED_dE
alue of the spindle
override control

0.000 =N A" axis offset)

ome the axis

(Limit switch closed

alue of feedrate
grride contro

("A" axis positio 7

(Machine status

Cﬁrngrammad and actual Epaal:ls_)
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Jog Tab

To the right is an SO IO OREn HT51
explanation of the options i X 0.000 H1: 0,000
available when the Jog tab EY 0.000 ;,;x
is selected 4 0.000 sprsew

ET0
[ -

(Bpindle on / nﬁ)
ool change)

@nntinunus / step

Geedrate / step size Coolant on / DfD

(Epindle speed Fea:lI g smlel g

100% 100%
A 0.000 [0 -
A 0.000° & Aoffset |
Status: Ready

Prog: F:5000 mm/mn  5:23000 RPM
Actual F:5000 mm/min  5:23000 RPM

The image below shows the keys used to jog the axis

Axis Key Definition The menu on the left can be found by
following the path shown below
ﬁ] [RIGHT ARROW key ﬂ {F5 key
& Virtual Reality CNC Milling
i‘ |LEFT ARRCW key il |FE key Fle Edk | Setup Windows Utilties Help
Units ’
i] [UP ARRDW key 5n-| {F7 key View ’
Execute Mods *
il |DD‘WN ARROW key Ep-l EFB by ToolEars ¥
Materials ]
31 [PAGE UP key EI | key Select Machine ...
Sekup Machine Parameters. .,
ij [PAGE DOWMN key il |/ ey Create Machine Disk..,
Read Machine Disk. .,
Debag Machine 1f'C

Select Languane ...
Macro Variables, .

Defaulk Billst Sze. ..
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Auto Tab

To the pight is an Program Pogition M: R
explanation of the I X 0.000 i D_DE;
options available when 1 Y 0.000 D1: £.360
the Auto tab is selected Iz 0.000  spinde

=

@’Iaterial Duerrid@"‘" EI

Feed |@ Spindle |§9

1003 | 100%

A oooo [P =
A, 0.000" A it

Status: [Ready

Prog: F:1300 mmdmin 52000 RP
actual F:1300 mmdmin 5:8000 RPRM

Turbo Mode

This will send a stream of information to the machine and will produce a smooth fluid
movement of the tool resulting in a better surface finish. This is turned on by default.

Material Override Mode

This will open a drop down box enabling you to choose from materials in the material library,
this will override the feedrate and spindle speed in your program. Use caution when using
this option as it will not override the step down, only the feedrate and spindle speed will be
changed.
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MDI Tab

The MDI tab is for manual data input and this is used
to move the tool to a specific location. It has its own
text editor, as shown on the right and coordinates
can be entered here to control the tool.

(MDI Editor)~
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[ Control Panel
Program Position M: 5

X 0.000 "
Ty 0.000 ;55
TZ D.Dﬂﬂ Spindle: W
T S S——

' i
P
[

@E

i

FEad Spindle

1 EIEIX 1 DDX

A poop O G
A

0000° & AOfset |

Status: Feady
Prog: F:1300 mmdmin  5:8000 RPM
Actual F:1300 mmdmin  5:8000 RPM




File Control Buttons

The buttons shown below are the file control buttons and they control how the machine
treats the program.

Start Fauze Stop R ewind

When in the Auto tab they control the Editor \WWindow, and when in the MDI tab they control
the MDI Editor.

It is good practise when running a program to rewind before playing as you would not want
to start a program part way through.
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Opening a DXF

Many of our customers already have a 2D Vector drawing package that they are
comfortable using and do not want to convert to a new piece of software.

In light of this we have added a DXF import function which takes your drawing and uses CAM
to create a toolpath program that VR Milling can understand.

Select "File", then "Open" from the toolbar

&:'ﬁl‘lrlual Reality CNC Milling
File Edit Setup  Windows

New... ﬁ

ReCpen 3
Save

Save As...

Source L]

« Program Pre-Scan

Exit

Under the files of type drop down, select "DXF and DWG files"

Logk it ), Duaving Fies L ¢ N5 = R g e
Harme - Date madified Type =

[ At PRA0GSIO0S 1447 DAWG Tr E|

ez i s 13/08/2002 1603 DWG Tr

et DTAT/1995 0240 DWG Ty

[ ITAITA0N5 1308 DWG Tr

|Hane]
[ AT oner 12/10/2005 1311 DWG Tr -

| Concel |

-

Faruc Mills: Fie [.inc]
Garher Fikes 7,

Al Fies 7]

When VR Milling was installed a folder of DXF's was installed.
They can be found in "™\ My Documents\ Denford\ Drawing Files\'"

2 Open CNC Fle i
Lock e | Drawing Files O3 cE Pichs: 2y
Hame : Date maodified Type
[miFord Logo DB/MY/ZM5 0618 DG Tr
i Gk 2T/T/1895 1309 DG Tr
[ Heart L4825 1632 DWG T
i Hoemet OB/D8/ZM5 0831 DG Tr
[ Pasitner 08/08/2M5 0837

k

s b

Fles ol lype | DiAF and W Fikes [cbe, ".chogl v [ Concsi ]

Select a file and "Left click” the Open button
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A window will appear, this window is to choose from one of the materials in your material
library. This will set the feedrate, spindle speed, and step down for your program.

rCImosea nmteﬁal_.‘ “‘

[FDEIII / Balsa v]

Foam / Balza

Feed: 5000.000

Speed: 23000.000
Step-dowre  300.0% T ool Diam.

Select a material from the drop down.

"Left click" the Open button

The Drawing Import CAM window will open and this wizard based program will guide you

through the creation of a CNC program from your drawing.
The first screen as shown below is for layers.

&7 Drawing Irnport CAM -
[2#ARnes 0D 5y ers)
Dhepedect e lapers wou) with b semoree lom e
ot dravang
W Layer 1
{rricacit Pk Lirels
) Mg
ch
Bach Pigsd > Cancal
29 of 48

On this screen you can
deselect any layers you wish
to remove and select the
units of the drawing you
have imported.

"Left click" the Next button
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The window shown below will appear, this is where you define the billet and adjust the origin

position of your drawing.

3

. Drawing Import CAM ™="r=

SRS e D DErmeYGii=

Sl ke aie of e bkt T - 0 deszagn sesme: loo
mall pond mag hasa mpoibad & okl vaick see
et aes Ik Linia

\

) 150.000

_}_'

—_—— -

W{_}

Dispth]  700.000

Set Billet size

1| 4k 4p

Height [2] 10

._._._._._._._.E

[ Use Drawing Orgin [+ &uta Join Enties
=l == Change Ui

Quigin 000D

Adjust the Datum)

B+

Ouigin  DLOOD

1 Uzs Dravdng Extants Hulo Size

. 7 lskaek | Meta ][ conca

Set your billet to the correct size

The red dashed line represents the perimeter of your billet
Move the origin if necessary

"Left click" the Next button Nest >

The window to the right will pop [ orwingmportcane
Pl D od G

up.

This is where you instruct the

CAM software which machining

1

plans to assign to your drawing.
The next few pages will
describe each machining plan

and how to use it

Blxls o
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Follow Cut

"Left click" the Follow Cut button a Foollows Cut |

;nmglnp?fim__%"
PHRR OGS GO
‘ Fallow Cut
Z Select toal)
C** 11 vawszom -3 Select tool

Tl Driamete | 5350 mm
148" Ball Noea [6.35mm|

@Hmful.t T

Flan Descnphon:

Set depth of cut)

Fiollosy Cut - Tadd 1 - 5 350mm Diameter [ | =

Comou) salacion

Select or deselect aID
actor lines

_____________ Either confirm or cancel
current selection

Apply settings and
display preview on scree

Select the tool

Set the depth
Select which part of your drawing to apply the cut to

"Left click" the Apply button to preview Apply

"Left click" the OK button to save 0K, |
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Inside Offset Cut

"Left click" the Inside Offset Cut button @ Inside Difset Cut

(= e - (Select tool)
Tod Dissrwier 5T rm
14" Bul Mo 6. 35mm]
s et depth of cut)

Flar Driphior

el (sl G - Tl 1 - B B0 D [ =]

Coaroonr selection

£ coesa Dieseieci &[]

) elect or deselect aID
ector lines

ither confirm or nan:e)

‘ urrent selection
L oo | ce I o )
Apply settings and D

display preview on scree

Select the tool

Set the depth

Select which part of your drawing to apply the cut to
"Left click" the Apply button to preview Apply

"Left click" the OK button to save OK |
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Outside Offset Cut

"Left click" the Outside Offset Cut button @ Olutside Offset Cut |

Fomencns T i

N oo r "
co @ Dutside Difset Cut

( = Tot - Do € 80w

T Dismede : 5350 mm
U Sal Mo [E 38 nem!

Gnlr. o @ T

Plan Deszcmplin
Dikaadm OFaf Caf - Tand 1+ B36l=m e I_ -

(Select tool)

et depth of cut)

Lan | iy

i secn Dewnciil
Advanzad »

elect or deselect aD
actor lines

ither confirm or cance
urrent selection

pply settings and D

display preview on scree

Select the tool

Set the depth

Select which part of your drawing to apply the cut to
"Left click" the Apply button to preview Apply

"Left click" the OK button to save OK |
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Area Clearance Cut

"Left click" the Area Clearance Cut button @ Area Llearance Cut

v Drmwing Impoer CAM pE=TR X
LR R Qs gD ' Muma Clearance Cut

wak
‘ 7o) - Coar: B 60 mm

ool Dl . GBS0 =i
A" EalMcae [ 15|

c\uﬁ-mm . Iy
Fliari Dsempliors
domaCnpram Gt - Todl 1 -6 80mn D [=]
AT
s
Loty bt
( seean [
L asred -

Select the tool

Set the depth

Set the step over
Select which part of your drawing to apply the cut to
"Left click" the Apply button to preview Apply

"Left click" the OK button to save Ok |
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(Select tool}

et depth of cut)

(Adjust stepaver)

elect or deselect a
vector lines

ither confirm or nanneD
urrent selection

Apply settings and
display preview on scree




Raster Clearance Cut

"Left click" the Raster Clearance Cut button a Riaster Clearance Cut

7 Drawing lmport CAN [ESRTERTE
Ade ]l RS G D ‘ Mastes Clesiancs Cul

O i . (Select tool)

ool Ciameier : B350 mm
174" Ealiblese [E T5mm|

2w et depth of cut)

gk el e

Laaier Ange.

e st s e ] - T
: - (Adjust raster angle)
! Hezten Dlaararcs (- Lol 7 - Bilmn | =
I (LBt o .
| C 1 = (Adjust stepover)
: Lo sebecior
; Paryr ——TE elect or deselect EID
——Jr ——————————— ———. _ sdeceds | ector lines
: ither confirm or nannED
I — current selection
| —_T
|

Apply settings and D

display preview on scree

Select the tool

Set the depth
Set the raster angle

Set the step over
Select which part of your drawing to apply the cut to
"Left click" the Apply button to preview Apply

"Left click" the OK button to save OK |
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Drill Cut

"Left click” the Drill Cut button &8 Dl Cu |

% oweg iyt ot e

Fa G {p o)

. @

crl_:” T - D § X0 o *‘I
Tl Dramete: - £ 20 nm
160 Bl M [E. Firiis]

L et depth of cut)
Slan Descapier

Dol Cut - Tovad 1 - E 26 0mm Dimmeten D= Ll
Credoas sk lion

= C o —— elect or deselect a
ector lines

ither confirm or nannef)
current selection

%

A pply settings and
display preview on scree

Select the tool

Set the depth

Select which part of your drawing to drill (only the centre of circles can be selected)
"Left click" the Apply button to preview Apply

"Left click" the OK button to save OE. |
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When all machining plans for your drawing have been created you are ready for the next
step.

Ermrr e =
PHARNOGS G D IMachininglRlans}

e Fallow Cut - Tool 1 -
Cd 6. 350men Diameter,

NMassrirbice: 14" B all Mars

a Irzide Ozt Cut - Toal 1 -

<

6. 350mm Diameter.
Ciaremeirdime: 1741 B ol Klars
DQutside Offzet Cut - Tool 1 -

Cd 6.350men Diamete.
Fiaemrirdicee 104" B ol blars

Ayea Clearance Cut - Tool 1 -

6. 350mem Diameter,
NMasrrirdicee 124" B ol blaca

Raster Clearance Cut - Tool
-E3

ok

[w]

a Raster Clearance Cut

@ Drill Cust

“ | <Back || New> || Cancel

4 3

"Left click" the Next button Mest »
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The screen below is the Post Process screen where the final options are set before the

program is written

% A

T
&
oA P D [PoStiProcess

Filaah

LI s 4 s e e e b D s}

<Back | |

oE.

|| cocai |

I/(I:'Ellzh and filename)

afe height above billet
when performing rapid
ovement

rites program and retur
to VR Mi IIinE

b,

Simulates output)

Give the file a name

Set a safe height (to avoid hitting any parts of the fixture which may be above the billet)

Check the Output

Post Output

The image below shows the finished program in the Editor window in VR Milling

Heart.frc
(™™ Denford DXF Importer ****

G21

G990

(Denford Default Post Processor

(G Code created by - DXF Wizard
(Date: 281082013

(Time: 12:16:31

[BILLET X150.000 Y100.000 Z10.000
[EDGEMOVE X0.000 Y0.000 £0.000
G91 G28 X0 Y0 20 MO5

(Source File: CAUsers\jkitsoniDocuments\DenfordiDrawing Files\

* Yo 9
&

= of 402
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Running a Program
Having created your program you will now want to machine it. Follow the instructions below

Place a billet in the machine and secure it

Set the Offsets, using the Tool and Offset Editor w ‘
Offsets/Tools

Ensure the Control Panel is in Auto Mode

Control Panel

Program Position M: 5

X 0.000 it
H1: 0.000

Ty 0.000 ;¢
T& 0.000 sproe w

-

"Left click" Stop, Rewind, then Play

Start Fauze Stop R ewind

The warning shown below will appear.

F i ]
' You are about to run the real machine ‘

Do you wish to continue ?
A A A A AT A A A A A AT A A A

|| Dian't ask me agam [ es ] I Mo 1 |

"Left click" the Yes button Yes

The machine will now run your program

You may want to keep your hand over the Feedrate Override potentiometer on the front of
the machine to adjust the feedrate if necessary.
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Opening a Gerber

Denford Routers and Mills can be used to import Gerber files for machining circuit boards.
Ideally you will require the Floating Head attachment which is Product Code FH1 /0100P,
but smaller boards can be machined without the floating head.

You can perform tool changes and fit different tools for cutting tracks in the PCB and drilling
holes of different diameters.

For the purpose of this tutorial we will use the same tool and holes will be spot drilled only.
The tool used in this example is the PCB Engraving Cutter which is Product Code BIO0O811Z

Select "File", then "Open" from the toolbar

& Yirtual Reality CNC Milling
File Edit Setup  Windows

New... i

ReCpen 3

Save
Save As...

Source ¥
« Program Pre-Scan

Exit

Under the files of type drop down, select "Gerber files"

Fomoc NI
Look jr | Gesber Files ~0OF G Picture: _J
MName - Date modified - |

. B x555 Astable.gbl 09112005 15:50 E
555 Astable.gbl 12/05/2005 10:43
__ 355 filled holes.gbi 0062005 16:23
555 unfilled pads.gbd 30/06/2005 16:32 MNane]
o
Double Sided Budio Amplifier.gbl 2870972005 14:43 -
G ——— i
File name: Heart

Files af pe: | zerber Files |".E"|
Farc Miller File [ fne

DF and DWG Files [".dd, * dwg]
A0 Filez ")

When VR Milling was installed a folder of Gerber files was installed.
They can be found in "™\ My Documents\ Denford\ Gerber Files\"
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| ¢ Open CNC File et
Lookin | Gesber Files ~O G Pichure: s\
Mame ' Date modified =
62 555 Astable.gbil 09/11/20035 15:50 '
355 Astable.ghl 12/05/20035 10:44
555 filled holes.gbl /062005 16:23
555 unfilled pads.ghl 0/06/2005 16:32 INone]
Double Sided Sudio Amplifier.gbl 28,/09/2005 14:43 -
Fl m ¥
Filz nams; F55 Astable gbl Open |
Files of type: | Gerber Files [F.gb7] 4| Cancel |
Select a file and "Left click" the Open button Open

The window shown below will appear and ask you to define the board
. . PCE Manufacture Wizard == M

Define Board

‘aidth () E0.000 —
Haight [v] €0.00 o
Auile Size

i

Setthe siee of the crcul board wou are

wzing here. | machning double sided

bandz, pois miust keep this size the same.
Neat »

555 Astable. gh

Enter the Width of the board
Enter the height of the board

The datum point is fixed at the bottom left corner

"Left click" the Next button  Newt> ‘

41 of 48 VR Milling V5 - Training Guide



The window shown below will appear

| v PCB Manufacture Wizard

Lol

Select Side

' | '
j & Component Side

Ih-
—
L:EI"_ X Soldes Side

Turn the board

{otizontally in the = s

o

Choose whethet this circut is the top
[comparernt side] o bottom [Solder side] of
the board. Mote that the board is reversed in
the ¥ ar'r’ axiz when machining double-
zided

< Prey Mest »

555 Astable gbl

Select which side of the board this is, Component or Solder side

If solder side is selected

Select how the board is turned

"Left click" the Next button

e

42 of 48 VR Milling V5 - Training Guide




The window shown below is where you specify the tool to be used and the number of passes
the tool will make.

A single pass will be a very narrow track and will make it difficult for someone inexperienced
at soldering to solder without bridging the tracks.

4 Additional isolation gap passes makes soldering the board much easier

5 PO Marafacnre Winned N L. N b
Generate Toolpath

-

~Select tool number, leave as 1)

':H:: — /Select cutting depth
~ retract height and tool
Lot [rmber 101250 -
e P e diameter, keep default setting

% of cullw daneler ktgr" tool BIOD811 g

i by ol passsss

[ Caculaie /Select Additional isolation
gap passes, make 4 passes
0 for tracks that are easy for

Ganersas 3 Woopat® sownd e cioul

hack ¢ and pads - showe in e v o @ @ hEEinnEF tu Enlder

= =

« Prav Bl >

55 Asnable gl

"Left click" the Calculate button Calculate...

&% pce Manufacture Wizard Y b N = sl The image on the left shows
. Generate Toolpath the 4 additional isolation gap

b= | : passes around the circuit.
ToolMe. {1  =| .

The step over is set at 80%

of the cutter diameter, this

Cuting Daspth 0300
Rsbiact Safe Height 3000

Cutter Dismeter 0250

LI

should not need changing.
¥ Additional izolation gap passes

1] w | %l culler dhamele
|4 w | Mumber of pacses
| Cakasls.. |

Laneiakes & Wodlpath sound the croul
hacks arvd pads - showmn i the veves ac 5
wiple hre

/ cPeev | | Med>

[(f—

"Left click" the Next button

555 Astable ghl

AN
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The window shown below is where you set up the parameters for drilling.

If you have a separate drill file for your PCB you can load it here, by default the centre of each
pad is selected for drilling.

Here | have selected Pilot Drill Only, with this selected the tool selection for tools 2 and 3 are
greyed out and the depth will be the same as the tracks.

.'.- PCH Banote e Waand &H
Drilling Operations |

y— | @ead drill file)

vl [apih 2000 - 1. ]
Bl DalDey Teollg |1 =
o | 1 Ok Tanl I d .II. I
.aelect drilling tools
|0 EDBeam Taal 1

L

Chooee wach diling opershon goeups jou
mah = pafeT By &l Sl 18 ehee

Bomes. F wow ees cimabed 29 MC ol s
& ray s lead k pas

Select Pilot Drill Only

"Left click" the Next button
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The window shown below is where you set the feedrate and spindle speeds.
The default speeds are for the Copper Clad board supplied by Denford Product Code

4x40079 and the PCB Engraving Cutter Product Code BIO0O811Z
If using a different type of board and/ or cutter these may need adjusting

o PCB Manufacture Wizard 1 ‘ l"_‘?..! =) g
Speeds & Feeds
T1Fesd 00000 =5
Speed 24000 ==
T1Fead GOOLODD =&
Speed 24000 =
- |
Select the Spinde Speed and cutting feed
fion geaschy tood ad,
< Prey l Mest » |
5E5 Astable. gl

"Left click" the Next button
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The window shown below is the final window and it is here that you select how the CNC
program is generated.

As we are spot drilling the holes we have not selected "Output Drilling Operation”

i-l- PR Mo fure Whoand -E...'.;'.“

CHC Output

# Jukt cute paty
5ot ol | o
g 74 e st

X

Output cutter path &
pot drill all holes

Output drilling operation
will require a tool change

Cut counter clockwise
around tracks

reate program and insert it
in VR Milling 5 Editor window
Dr restart

To create the program and return to VR Milling follow the instruction below

"Left click" the Create CNC button Cieate CHC

The program is now in the Editor window and is ready to be run

933 Astable FNC ™ Modified

{Denford Gerber to NC Wizard * Yol 9
(

(Filename: 556 Astable.gb1 R
(Date: 28/08/2013

(Time: 16:19:32

{Board Side: Component Side

{Track Cutting Depth: 0.300mm

(Track Cutting Tool: T1 Diameter: 0 250mm

{Dnlling Depth: 2.000mm

(Drill T2 Diameter: 1.016mm L5
(Drill T3 Diameter: 0.508mm - of 17658
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EERDENFORD
4th Axis Programmable

Rotary Fixture

COMPLETE WITH QUICKCAM 4D MILLING SOFTWARE

4TH AXIS PROGRAMMAELE ROTARY FIXTURE
F

for use
MRBL <
Compact 1000 Pro
Routar 2600/ Pro/ AT
Routar 600,/ Pra,/ATC
Vertical Houter

: 50 sveilahble for

auicKcaM 4D MILLING SOFTWARE
[Supplied FAEE with the Denford dth Axs

Frograrmmabla Hotary Feture. |

An easy to use, wizard based CAM package specifically

designed for use with the Denford dth Axis Prograrmmahle
Rotary Fidure, BuickCAM 40 Milling imports 30 files from

most S0 LAD packagas and comverts these into dth axis

CHC pragrarm data for autaut to the range of Denford CMNC

Routers. Users are guwded through a series of simple steps,

defining billet size, model orientation, machining strategy

autput hile

QUICKCAM 4D MILLING FEATURES
True 3 Dimensional modekmaking capabilbes. Seamless
ntegraton with VR CNE Milling sofoware. Circular, spiral and

naar machifning st 5. User definabla hmits allaw tor

workholding avoidance. SUpparts both roughing and finishing
naths, Aesize, omentate and cantre the model, Autoscale of

mindel ta fit the warkpiece,

SUPPORTED OUTPUT FORMATS

CMC controflers for Denford CHNC Routers

SUPPORTED INPUT FORMATS

30 Stareo Lithographny *[STL] files

*Used by 30 design packages such as Autodesk Inventor,
Sokd \WWarks, Pro,/DESKTOR and ArtCAR

N EDENFORD

SYSTEM REQUIREMENTS
IBM or 100% Compatible P,
Partium Ill, 10z, 312MEB RAM
SULNE Frea Hard Disk 5p

Microsaoft Windows X, MNT, Wiske; Windows 7,8

CO-ROM Drve,
OpenGL 30 Accelerstor Greohics Card with 128MEB
RAM 5

CHE Machines require LISE Connectan

o -':_::..-'

=1 =] PO r
=4 X S0 BCraen resolution

EasySCAN requires 1 USE Cannectian

T: +44[0)1484 728000

denford co.uk




denfordata.com/bb/

On-Line Technical Forum

TECHNICAL SUPPORT AVAILABLE 24 HOURS A DAY, 7 DAYS A WEEK

Denford's Technical Forum is a free of charge ondine technical support service that is available
to Denford customers 24 hours a day, 7 days a week.

“The technical forum has provided a wealth
of information and support for our 20year-
old Denford CNC machine, in fact just as
good as the support we receive for our
brand new CMNC Router!”
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Denford's On-Line Technical Forum is a free of charge
service that can be accessad 24 hours a day, 7 days
aweek

The On-Line Techmecal Forem is availahle to Oenford
customers, old and naw, and it coudn’t be easier to
uza. Just wisit bty Seaew denfordata.cam S bby and
regisber on ling........5"s that simple,

Denford's Ondline Techmeal Forum opans up the
traditional communication channels that can restrict
custamear and tachnical support, due to svalability of
staff, teaching commitments or different time zones

A multitude of topics ralating to Denford machinas
and software [both new and old) are covered within
the farurn, which is simple to search, and easy to usa,

Denford's Technical Team and Denford customers
trom around tha world ragulary log on ta tha farum to
offer support and advice and, mosk importanthy, post a
Soildtian l|'I'_Ir' all to sea.

i Ehep i
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denfard.co.uk ISO9001 Compliant

Mg wall a5 offering comprahenshie tachnical support,
Denfard's Or-Lina Technical Forum anables customars
to share ideas and projects with other users, Media
slch a5 taaching matanal, projectwork, PDF's, imapas,
dremings and taxt documents are easily attached
MESSA0ES for all uzers to wew and comment an

¥ou can also read the latest Denford news before
anyone else, and keep track of machine and software
upgrades, some of which can be downloaded direct
from the Technical Forum web site.

The OrnLine Technical Forum has proved to be hugely
popular with customers. One recent user postad
a nate to infarm us that the Techmical Forum has
‘provided a wealth of information and support for our
2 Oyaarald Denfard CHNC machine, in fact just as goad
BS the support we receve for our brand new CHE
Router!”

Of course the traditional methods of phone and email
are soll avallable, but try out this now sarace by Sirmply
Iegging an to www denfordata.com bb/ and register.
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EERDENFORD
T: +44(0)1484 728000

F +44[0)1484 728100 Email: infoRdenford.co.uk
Danford Limitad, Armtags Road, Brighausa, West Yarkshira HDE 10F, England






