PMA45-CNC Mach 3, Driver and Basic Parameter Setting

This document covers the following three topics:
1) Download and Install Mach 3.
2) Install the JAMEN Driver.
3) Set Mach 3 parameters to communicate with the mill.

WARNING: This document does not cover personal safety issues. The user of this product must be
familiar with machine shop procedures, machinery and safety practices. If you are not familiar with
these matters, seek professional instruction.

NOTE: Do not modify any switches or setting in the control cabinet of the unit.

NOTE: Prior to first testing the machine, manually raise the head so the spindle is at least 4-5 inches
above the table; furthermore, center the table below the spindle. The manual table cranks can be
turned when the unit is not powered on.

NOTE: The parameters herein do not adjust all table limits as this will depend on how the user
programs their CNC software.

NOTE: Care must always be taken when operating the machine. Pressing the red Reset button on the
main menu or on the mill operator panel will stop the machine. Always watch the machine carefully
and be prepared to press the Red Reset or emergency stop button.

The parameters and settings herein are a starting point for future modification and customization by

the user. It is the user’s responsibility to know and understand how to use Mach 3 to control the mill.
Until the user gains familiarity with the system, make changes cautiously, always observe proper shop
safety protocol and be prepared to press the Reset or Stop buttons.

General Considerations:

It is assumed the user of this product is familiar with computers as well as general knowledge of typical
software installation procedures. This document does not show every possible screen the user will see
during installation. Only the most significant screen-shots are shown. The user is expected to know how
to follow on-screen installation instructions.

The computer on which Mach 3 will be run must have adequate processing power to run the software.
Very important details about this are found on the ArtSoft website.

The user is highly advised to first watch general Mach 3 instructional videos:
http://www.youtube.com/watch?v=R3futACR6dM

YouTube Title: MACH 3 CNC Router Training Tutorial after install setup

1|Page


http://www.youtube.com/watch?v=R3futACR6dM

PART I: Download and Install Mach 3.

Download Mach 3 from the Artsoft website. The version that comes on the CD is a demo version. The
demo product will operate your mill but, for full support from ArtSoft, the latest and licensed version is
recommended.

http://www.machsupport.com/software/downloads-updates/

After obtaining the Mach 3 software (either from the supplied CD or from ArtSoft) install Mach3 in the
default location or, a location of your choice.
{?} Mach2 Setup

In=tallation Folder
Where would you like Mach3 to be installed?

The software will be installed in the folder listed below. it is recomended that you use the listed
folder but you are welcome to select a different location, either type in a new path, or click Change
to browse for an existing folder.

Install Mach3 to:
CAMach3 Change...

Space required: 40.7 MB
Space available on selected drive: 88.07 GB

Cancel
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http://www.machsupport.com/software/downloads-updates/

Only select the basic Wizards, XML profiles and Mach3 Milling screens. Other options can be added at
your choosing but, are not needed for the PM45CNC mill.
% Mach3 Setup

Select Packages
Please select the program features that you want to install.

Program Features:

Installz the Parallel Port Driver. Thiz is not
tofv Wizards needed for extemal motion control devices.
|7 ¥ML's (328 KE)
f....|- LazyCam

= Screen sets

Total space required: 36.6 MB

< Back Med = Cancel
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During installation, only a Mill Profile is needed for this machine. Create other profiles if you need them.
A profile named PM45CNC (or other appropriate name) is necessary. This will be the profile you select
when using your mill.

Mach3 CNC Control Software

Version:3.043.066

File Config Function Cfg's View Wizards Operator Plugin Control Help

Program Run At4 | MDI A2 | ToolPath Atd | Offsets A5 | senings AnG | Diagnostics A7 |  Mill->G15 G3 G17 G40 G21 GI0 G34 G54 G49 G99 G4 GAT

0988 Y0.6495 R0 2417
09533 Y0.86867 RO 2735
k-0911v0.9172 R0.26 09460 -4 6638
8638 Y0.9393 R0.3053 ‘ g ;
-0.8107 Y0 9536 RO.3045 | - -1.8977
I<-0.756 Y0.9583 RO 319 | Pp—E— -0.0100

£ Mach3 Setup 0.0000
+

Create Profiles and Desktop Icons

Custom profiles will help Lo ensure that your setfings do ot get accidentally overwitten by future
updates. I is highly recommend that you create one.

Mil Profile | Create a custom Mil/Roitar nrofile &t this tima?
Create Profile/Shortcut

Simulate Program Run - Tum Profile| Create a cust 9
[ | Mame of your machine:

Estimated Program Run Time
L 1 Pl | Creste a cust

[FrasCHC

Cancel

Plasma

«Back

History | Clear Status:| Profile:|Mach3mil

12 ArtSoft USA_ All rights reserved. hitp:/iwww machsupport.com
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PART 2: Install the JAMEN Driver.
Once Mach 3 is installed, make sure the mill is turned off and USB not plugged in.

Select and install V1.58 of Jamen driver located on the CD that came with the Mill.

omeiowverssses WEIES

@Oq [l WorkingStorage + MillSoftware + JNC-40M Ver 158 Setup = [E23 [ Search INC-40M Ver 1.58 Setup E

Organize » Open  Sharewith =  New folder == o+ 0 @

¥ Favorites Name = | Date modified | Type | Size | |
Pl Desktop ﬂ JNC-40M Ver 1.56 Setup 6/7/2013 8:43 PM Application 5214 KB
{14 Downloads g3 INC-40M Ver1.58 Setup 10/15/2013 516 AM  Application 5210 KB

“Zl Recent Places

[ Libraries
@ Documents
J Music
[&] Pictures
B videos

18 Computer
£, Local Disk (C)

?‘! Network

Application Size: 5.08 MB

ﬂ JNC-40M Wer 1.58 Setup Date modified: 10/15/2013 5:16 AM Date created: 2/26/2014 1:13 PM
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When prompted, install the USB driver files in the C:\Mach3 directory or, in the directory you chose
when installing Mach 3.

InstallShield Wizard x|
Choose Destination Location

Select folder where Setup will install files. ‘ amen

Setup will inztall JAMERM USE CHC in the fallowing folder.

To inztall ta this folder, click Nest. To install to a different folder, click Brovwse and select
another folder.

Deztination Folder

ChhaCH3 Browse...

Cancel |
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When the installation is complete, turn the mill on and connect the supplied USB cord between the Mill
and a USB port on your computer. The mill is powered on by first rotating the round dial on the left side
of the control box and by pushing the green power button on the mill control head.

NOTE: Some systems might auto-detect the JAMEN hardware while some systems may not. If your
computer auto-detects the JAMEN hardware skip to screen “SELECT DRIVER SOFTWARE” below.

Open the device manager for your computer and expand the entries in the Universal Serial Bus
Controller section. In some cases, you may see a yellow Triangle and exclamation point next to the
JAMEN entry. This will depend if you have previously attempted to install the driver or, if your computer
auto-detected the new hardware. If you previously attempted to install the driver, right-click the JAMEN
entry and uninstall it first followed by unplugging the USB cable and plugging it back in.

Right-click the JAMEN entry and select “Install/Update Driver”.

NOTE: Depending on operating system, the JAMEN device might show-up in some location other than
Universal Serial Bus controller.

Example Device Manager for Win 7.

= Device Manager -0 ﬂ

Eile  Action Miew Help
e T HE &

B, Display adapters d
[]--"’!'_A:J Hurman Interface Devices

g IDE ATAJATAPI controllers
B Keyboards

&Pl Mice and other pointing devices
- Monitors
£
£
B
B
£

- Metwork adapters
0. 75" Ports (COM & LPT)

]--D Processors
/-8 Sound, video and game controllers

1B System devices

£l @ Universal Serial Bus controllers

Generic USE Hub

Intel(R) 82801G (ICH7 Family) USE Universal Host Controller - 27C9
Intel(R) 82801G (ICHT Family) USB Universal Host Controller - 27CA
Intel(R) 82801G (ICHT Family) USB Universal Host Controller - 27CB
Intel(R) 82801G (ICHT Family) USE Universal Host Controller - 27C8
Intel(R) 82801G (ICHT Family) U5SB2 Enhanced Host Controller - 27CC
JAMEN CNC

USB Composite Device

USE Root Hub

USE Root Hub

USB Root Hub

USE Root Hub

USB Root Hub

TeTTTTTTTeCeee
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Upon seeing this screen, press "Browse my computer for driver software".

- UpdsteDrverSoftware - JAMENCNC x|

@ @_ Update Driver Software - JAMEN CNC

How do you want to search for driver software?

i <% Search automatically for updated driver software
: Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation

settings.

=} Browse my computer for driver software
Locate and install driver software manually.
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SELECT DRIVER SOFTARE:

Use the Browse button and select the base installation directory of your Mach 3 software.

- Update Driver Software - JAMEN CNC ﬂ

K3 [ Update Driver Software - JAMEN CNC
Browse for driver software on your computer

Search for driver software in this location:

ChMach3| j Browse...

W Include subfolders

=} Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

MNewt | Cancel

Upon pressing “Next”, the JAMEN driver will be installed and you are ready to run and configure Mach 3.
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Part 3: Set Mach 3 parameters to communicate with the mill.

This section covers basic configuration of Mach 3 to establish
communication between your computer and the mill.

WARNING: This document does not cover personal safety issues. The user of this product must be
familiar with machine shop procedures, machinery and safety practices. If you are not familiar with
these matters, it is highly advised you seek professional instruction.

NOTE: Do not modify any switches or setting in the control cabinet of the unit.

NOTE: Prior to using the machine, manually raise the head so the spindle is at least 4-5 inches above
the table; furthermore, center the table below the spindle. The manual table cranks can be turned
when the unit is not powered on.

NOTE: This document does not describe how to use Mach 3 CNC software or CAM software.

NOTE: The parameters herein do not adjust all table limits as this will depend on how the user
programs their CNC software.

NOTE: Care must always be taken when operating the machine. Pressing the red Reset button on the
main menu or on the mill operator panel will stop the machine. Always watch the machine carefully
and be prepared to press the Red Reset or emergency stop button.

The parameters and settings herein are a starting point for future modification and customization by
the user. It is the user’s responsibility to know and understand how to use Mach 3 to control the mill.
Until the user gains familiarity with the system, make changes cautiously, always observe proper shop
safety protocol and be prepared to press the Reset or Stop buttons.
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Locate and select the desktop Icon that corresponds to the Mill profile you created when installing Mach

3 and start the program. When Mach 3 starts, it will auto detect the controller. You must select the JNC
motion control device.

@ Mach3 CNC Controller

Si=1k3

Program Run Alt-1

MDI Alt2 | ToolPath Alt4 | Offsets Alt5 | Settings Alt6 | Diagnostics Alt-7 Mill->-G15 G80 G17 G40 G21 G0 G94 G54 G49 G99 G64 G97 |

rol Hardware Plugln sensed!!

File: - Your system is showing more than one control device
.'NO IRl Please pick the one you would like this profile to use. I Mode | Follow
Edit G-Code Rewind Ctrl.-W. " Normal Printer port Operation.
Recent File Single BLK AIt-N & JNC-40M-Ver1.58JNC-40M-Motion-Control e
Close G-Code Reverse Run " No Device pindle CW F5 I 100
Feed Hold |_Load GCogcs © No Device L ﬁ fe
<Spc> Block Delete
Set Next Line . " No Device

M1 Optional Stop

Line J Flood CtrlF
——— _Run From Here | Dwel ] [GvMo ™ Dontask me this again OK 0

|
OniOff | - s T "
|ﬁ” """ Zmot || sosouorr cenany (] | UM 0.0 R
G-Codes | M-Codes | 000 0

Units/Rev 0.00 |

v

History || Clear ReConfiguration Estop. 2

PM56CNC

‘ 11:56 AM

A0E a3y, M
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Follow the menu directions to set the native measurement system.

Select: Config-> Select Native Units. The US measurement system is chosen in this example.

. Mach3 CNC Licensed To: MacA™Al "Btonar

[ Config | Funttlcln(fgs View  Wizards

Operator  Plugln Control  Help

N

ToolPath Alt4

Ports and Pins
Motor Tuning
General Config...
System Hotkeys
Homing/Limits
ToolPath

Slave Asis
Backlash
Firtures..
ToolTable....
Config Plugins
Spindle Pulleys..
Safe.7 Setup..
Save Settings..

Offsets Alt5 | Settings Alt6 Diagnostics Alt-7

o]

File:fNo File Loaded.

Mill->G15 G1 G17 G40 G21 GO0 G94 G54 G49 GI9 GB4 GO7

Last Wizard

Load Wizards
NFS Wizards

ITnaLpat'n” Mode | Follow

Edit G-Code Rewind Ctrl.W W
Recent File single BLK AILN_| n FRO % =
Close G-Code Reverse Run_ | Tool 0 | ﬁ OvsrRldden SR‘I%(]%
ool
Load G-Code i
Feed Hold =t rre | Dia. +0.0000 .@
—bleckDeieie JW| |y 4ppnopg S &) Se
M M1 Optionai stop | . 7 FRO .00
Line 0 Flood CtrlF_|J Auto Tool Zero S RPM |
‘Alt cid _Run From Hro | Dwell| [cv Mode Remember | Return Feedrate S-ov 200
_Onl()ﬂ | Elapsed 0000 | .00 )
Reset 7 Inhibil I 1o MR ] UnitsMin 0,00 | Spindle Speed
G-Codes | M.Codes | +0.000 Units/Rev 0.00 | . 200
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NOTE: In all following screens, be certain to press the Apply button to make the setting permanent.

From the main menu of Mach 3, select:
Select: Config-> Select Ports and Pins and verify these settings.

Engine Configuration... Ports & Pins x|

Port Setup and Auds Selection | Mator Outputs I Input Signals | Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |

Pot #1 Port 2 MaxNC Mods
u OR
I~ Port Enabled [ Max CL Mode enabled
378 Port Address 278 Port Address

[ Max NC-10 Wave Drive
Entry in Hex 0-9 A-F only Entry in Hex 0-9 A-F only Program restart necessary

™ Pins 2-9 as inputs

Restart if changed
[~ Shedine 1/2 Pulse mode.
Kemel Speed [~ ModBus InputQutput Support
{« 25000Hz { 35000Hz ¢ 45000Hz " 6D00Ohz " MeodBus Plugin Supported.
" 65000hz ¢ 75000hz ¢ 100khz [ TCP Modbus suppart

Mote: Software must be restarted and motors retuned if L

kemel speed iz changed.

oK |[ cancel | soply
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From the main menu, set the general parameters as follows:

Select: Config-> General Config

General Logic Configuration

G20,G21 Contral

™ Lock DRO's ko setup units
Tool Change

ol Tool Ch
¥ Stop Spindle, YWait for Cycle Slarl.\_
" AutoT ool Changer

Angular Properties
Unchecked for Linear

v A-fuis is Angular

W B-fuis is Angular

v C-fis is Angular

Pgm End or 30 or R ewind

™ Tumn off all outputs

[ E-Stop the spstem

I” Pertarm GS2.1

I” Remove Tool Offset

™ Radius Comp OFf

W Turn Off Spindle

MO Contral
v Stop on k1 Command

Serial Dutput
ComPort # |1— BaudRate | 3600
* §-Bit15top ¢ 7 Bit 2-5top

Program Safety

™ Program Safety Lockout
This disables program translation while the
External Activation #1 input iz activated

Editar Shuttle wheel Setting
GCode Editor Browse Shuttle Accel.
[swinN TN otepad.exe |0.004 Seconds

Startup Modals

[ Uselnit Sting on ALL "Resets"

Initialization Sting

580

Motion Mode

& ConstantYelocity  © Exact Stop

Distance Mode 1) Mode
+ Absolute © Inc | {7 Absolute

Active Plane of Movement
& Ky C¥Z C K2

Jog Increments in Cocle Mode

Puasition 1 |1
o

=]

[oo

0.001
.Llsz.a 993t o000t
indicate a

Continous Jog
selection. |0

0.1
0.0

Position 10 |0.0007

il

General Configuration
[7 Zis 280 on Output #E
¥ Home Sw. Safety

Lookthead [S00  Lines
[ Ignore M calls while loading
[ M3 Execute after Block
[ UDP Pendent Contral
[ Run Macro Pump
[™ ChargePump Onin EStop
¥ Persistent Jog Mode.
[¥ FeedOverRide Persist
[~ Mo System Menu in Mach3
[ Use Key Clicks
[ Home Slave with Master Axis
[ Include TLO in Z from G31
¥ Lock Rapid FRO to Feed FRO
Rotational

[~ Rat 360 rollover

[~ Ang Short Rot on GO

¥ Ratational Soft Limits

Screen Contral

¥ HiRes Screens

[ Bored DRO's and Graphics
™ &uto Screen Enlarge

¥ Flash Errors and comments.

Inputs Signal Debouncing/Moize rejection

Debourice Interval|0
Index Debounce |0

% 4us

Dizable Gouge/Concavity Checks

G04 Dl in g

Use WatchDogs

Debug This Run

Enhanced Pulsing

I Allow W ave Files

[~ &llow Speech

[ Set Charge Pump to Bkhz - Laser Stndby
[~ Use OUTPUT20 as Dwell Trigger

[ MNoFRO on Queue

100 Turn Manual Spindle Incr.
10 Spindle 0V increment

CV Control

I Flasma bMode

¥ C¥ Dist Tolerance 1190 Units.
¥ G100 &daptive NubsCy

™ Stop C¥ on angles » ’U_ Degiees

Axis DRO Properties

LU U Y

[~ Tool Selections Persistent

V¥ Optional Offset Save

I¥ Persistent Dffsets

I Pesistent DROs

™ Copy G54 from G59.253 on startup

oK
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Set the soft limits as follows:

Select: Config-> Homing/Limits

Motor Home/SoftLimits

Entries are in setup units.

X|

Reversed | Soft Max | Soft Min | Slow Zone ‘ Home Off. | Horme M... |A.uto ZLero | Speed % ‘

b 4 100.00 10000 1.00
¥ 4 100.00 10000 1.00
z of 0.00 -12.50 1.00
A & 100.00 10000 1.00
B g 100.00 10000 1.00
C 4 100.00 10000 1.00
— G258 home location coordinates

x |8 A |0

Y |35 B |0

Z |4 c o

0.0000
0.0000
0.1000
0.0000
0.0000
0.0000

20
20
30
20
20

20

A A A A& A& A

Set the Motor Output as follows:

Select: Config->Ports and Pins>Motor Outputs

Engine Configuration... Ports & Pins x|
Port Setup and fds Selection  Motor Outputs | Input Signials I Output Signals I Encoder/MPG's I Spindle Setup I Mill Options I
Signal Enabled Step Pin# Dir Pin® Dir LowActi... Step Low A... | Step Port Dir Port
X Axis 0 0 0 0
Y Axis f 0 0 4 4 0 0
Z Axis of 0 0 4 0 0
A Axis L4 0 0 L4 L4 0 0
B Axis o 0 0 o o 0 0
C Axis 4 0 0 4 4 0 0
Spindle L 0 0 L L 0 0
OK | ’m £pply
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Set the motor input signals as follows. Carefully observe all numbers and settings. Note: There are
several screenshots spanning multiple pages on this set of configuration parameters. All other
parameters other than the ones show are not significant.

Select: Config->Ports and Pins-> Input Signals

Engine Configuration... Ports & Pins x|
Port Setup and Awxs Selection | Motor Outputs  Input Signals | Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |
Signal Enabled | Port # | Pin Number |Active Low Emulated | HotKey -
Ko+ of 1 5 of a 0
X-- of 1 5 of of 0
X Home of 1 1 of x 0
¥or of 1 5 of af 0
V- of 1 5 of o 0
¥ Home of 1 2 of * 0
Z++ of 1 5 of o 0
zZ-- o 1 5 of i 0
w1 S © | A S
Ping 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen
Automated Setup of Inputs |
0K [[ Cancel | ooy |
Engine Configuration... Ports & Pins x|
Port Setup and fuis Selection | Motor Qutputs  Input Signals | Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |
Signal Enabled | Port # | Pin Mumber |Active Low Emulated | Hotkey m
Avr of 1 5 of 0
A-- of 1 5 of o 0 J
A Home of 1 1 4 0
B++ o 0 0 4 o 0
B-- 4 0 0 i i 0
B Home o 1] 0 4 i 0
C+t o 0 0 o o 0
C— af 0 0 & i 0
C Home o 0 0 o o 0 |
Ping 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen
Automated Setup of Inputs |

0K |[ Cancel | Mol
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Engine Configuration... Ports & Pins

Port Setup and fuis Selection I Motor Qutputs  Input Signals |0Lrtput Signals I Encoder/MPG's I Spindle Setup I Mill Options I

m
=
=1}
&
o
o

| Port # |Pir1 Mumber  Active Low | Emulated | HotkKey l;l
1

Signal
Input #4
Probe

Index

Limit Owrd
EStop

THC On
THC Up
THC Down
OEM Trig #1

L= I = R )
I E

B8 N X KA A

% % % N A N KA A
BN KK KKK KX
L

0
0
0
0

-]

Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen

Automated Setup of Inputs |

ok || cancal | mopy |
Engine Configuration... Ports & Pins x|
Port Setup and Awxis Selection I Motor Outputs — Input Signals |OLrtert Signals I Encoder/MPG's I Spindle Setup I Mill Options I
Signal Enabled Port # | Pin Number |Active Low | Emulated | HotkKey l;l
OEM Trig#1 |of 1 g of o 0
OEM Trig#2 |of 1 10 of i 0
OEM Trig#3 |of 1 1 of o 0
OEM Trig#4 | f 1 12 of i 0
OEM Trig 25 |of 1 13 of of 0
OEM Trig#6 |=f 1 14 of o 0 J
OEM Trig#7 |f 1 15 of i 0
OEM Trig#8 |of 1 16 of o 0
OEM Trig29 | =f 1 17 of i 0 |
Ping 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen
Automated Setup of Inputs |
ok |[ Cacd | ooy
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Engine Configurstion... Pots & Pins x|

Port Setup and fuis Selection I Motor Qutputs  Input Signals | Output Signals I Encoder/MPG's I Spindle Setup I Mill Options I

Signal Enabled Port # PinNumber |Activelow |Emulated | HotKey -]
OEM Trig #10 | o 1 18 of o 0
OEM Trig #11 | «f 1 19 of af 0
OEM Trig #12 |of 1 29 of o 0
OEM Trig #13 | of 1 30 of o 0
OEM Trig #14 | =f 1 Edl of i 0
OEM Trig #15 | of 1 32 of o 0
Timing 4 0 0 a af 0 J
Jog X++ of 1 25 of o 0
Jog X-- of 1 6 of i 0 |

Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen

Automated Setup of Inputs

ok || cancal | mopy |

Engine Configuration.. Ports & Pins x|

Port Setup and fuis Selection I Motor Outputs  Input Signals | Output Signals I Encoder/MPG's I Spindle Setup I Mill Options I

Signal Enabled | Port # PinNumber [Activelow  Emulated | HotKey -]
Jog X++ of 1 25 of o 0
Jog X-- of 1 % of i 0
Jog Y++ of 1 28 of o 0
Jog Y-- of 1 27 of i 0
Jog Z++ of 1 2 of of 0
Jog Z-- of 1 e of o 0
Jog A++ of 1 20 of i 0
of 1 il of o 0

Jog A-- ‘

Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen

Automated Setup of Inputs

ok || Cancel | Aepy
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Set the Output Signals exactly as shown. Note: There are several screenshots spanning multiple pages
on this set of configuration parameters. All other parameters other than the ones show are not
significant.

Select: Config->Ports and Pins-> Output Signals

Engine Configuration... Ports & Pins x|

Port Setup and Awxs Selection | Motor Outputs | Input Signals Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |

Signal Enabled Port # | Pin Number |Active Low I;l
Enablel 21
Enable2
Enable3
Enabled
Enable5
Enableb
Output #1
Output #2
Output #3

i TS U Y |

[T L R L TR o R o B o RN == R = R
W k= o o O O O

A A A KK X N A
K 5 8¢ 5 8¢ ¢ 8 N N K

2

n

Pins 2-59,1, 14, 16, and 17 are output pins. No other pin numbers should be used.

oK | Cancel | Aoply |

Engine Configuration... Ports & Pins ﬂ
Port Setup and fds Selection | Motor Outputs | Input Signals Qutput Signals | Encoder/MPG's | Spindle Setup | Mill Options |

Signal Enabled Port # | Pin Number |Active Low I;l
Output #7 of 2 7 &

Output 28 of 2 8 i

Output #9 of 2 9 4

Output #10 of 2 10 i

Output 11 of 2 1 i

Output #12 of 2 12 i

Output #13 of 2 13 i

Output #14 of 2 14 a

Output #15 of 2 15 i

At 1 E o ln n b hd

Pinz 2-9.1. 14, 16, and 17 are output pinz. Mo other pin numbers should be used.
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Port Setup and Axis Selection I Mator Dutputsl Input Signals Output Signals | Enc:oderfMF‘E'sI Spindle Setup I Mil Dﬁtionsl

Signal Enabled | Port # | Pin Number Active Low “I
Output #12 of 2 12 i
Output #13 of 2 13 i
Output #14 of 2 14 4
Output #15 of 2 15 i
Output #16 of 2 16 a
Output #17 of 2 17 i
Output #18 of 2 18 4
Output #19 of 2 19 i
Output £20 of 2 EI:

Pins 2-9.1, 14, 16, and 17 are output pins. Mo other pin numbers should be used.

0K | Cancel

Apply
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Set the Spindle Setup parameters.
Select: Config->Ports and Pins-> Spindle Setup
Engine Configuration... Ports & Pins

Port Setup and fwds Selection | Motor Outputs I Input Signals lOLI‘tDLI‘t Signals I Encoder/MPG's Spindle Setup | Mill Options I

— Relay Control r— Motor Control Special Functions
[ Disable Spindle Relays Iv Use Spindle Motor Qutput | | [~ Use Spindle Feedback in Sync Modes
Clockwise (M3) Output # |[7 |E ;:pﬁg:’m'm [~ Closed Loop Spindle Control
CCW (M4) Output # |2 P lozs 1 |1 D |03
L FImeh:rit;Lgfjrr;lal Hz 16 PWMBase Freq. |5— ¥ Spinde Speed Averaging
[ Disable Food/Mistrelays peigy | | g =

Mt M7Oupt# [4 [0  General Parameters
Food MSOuput# 3~ [0 CW Delay Spin UP

Output Signal #s 1-6 CCW Delay Spin UP
—ModBus Spindle - Use Step/Dir as well CW Delay Spind DOWN Seconds [~ Torch Volts Control
[~ Enabled Reg |64 64 - 127 |CCW Delay Spin DOWN Seconds || [ Torch Auto OFf

Max ADC Count |1e:33;u [~ Immediate Relay off before delay

Special Options, Usually OfFf

[ HotWire Heat for Jog
™ Laser Mode. freq |

Seconds

Seconds

oK [ Cancel |  fopy
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Set the Spindle Pulley parameters.

Select: Config->Spindle Pulleys

Pulley Selection x|
Current Pulley Min Speed Max Speed Ratio
IF‘ulley Number 1 ~| |u |3c|uu| | 1
[~ Reversed
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Set the Motor Tuning parameters for X, Y, Z and Spindle.

NOTE: The speed and acceleration parameters are set to fairly low values and can be increased once the
operator has become familiar with the system.

NOTE: Each time a parameter setting is changed on the MotorTuning screens, the "SAVE AXIS
SETTINGS" button must be pressed.

Select: Config->Motor Tuning (Four screens follow, do this for X, Y, Z and Spindle).

Motor Tuning and Setup ﬂ
Axis Selection
Velocty
X - AXIS MOTOR MOVEMENT PROFILE
39 8438 X Axis
o 358594
£ 31875 ¥ Axis
=
. 2F.8906
@
o 235063 7 Axis
w
% 19.9219
£ 158375
2 11853
(%]
% 1796375
= 398433
0
0 0.2 0.4 0.6 0.8 1 12 1.4 16 18 2
Time in Seconds
[ Spindle
Accel Jl
Velodity Acceleration Step Pulse  Dir Pulse SAVE AXIS SETTINGS ‘
Steps per In's of mm's per min.  in's or mm's/sec/sec G's 1-5us 0-5
|auun |2u |u.5 |D.|:n:|12950 0 0 Cancel ‘ oK |
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Motor Tuning and Setup

Axis Selection

. Velocity
Y - AXTS MOTOR MOVEMENT PROFILE
39.8438 X Axis
@ 358594
£ 31875 ¥ Axis
=2
. 2F.8906
@
0. 239063 7 Axis
w
% 19.9219
£ 15.8375
2 11853
(%]
% 706375
= 398438
0
0 0.2 0.4 0.6 0.8 1 12 1.4 16 18 2
Time in Seconds
[ Spindle |
Accel I :
Velodity Acceleration Step Pulse  Dir Pulse SAVE AXIS SETTINGS ‘
Steps per In's or mm's per min.  in's or mm's/sec/sec G's 1-5us 0-5
8000 15 |u.5 |D.DDIZ‘950 0 0 Cancel ‘

Motor Tuning and Setup

Z - AXTS MOTOR MOVEMENT PROFILE

46 375

& 421875
o |

= 375

% 32.8125
[1H]

o 23125
w

% 23.4375

= 1875

2 14.0625
[&]

= 9.375
[:F]

> 48875

0

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Time in Seconds
Ml
Accel ]
Velocity Acceleration Step Pulse  Dir Pulse
Steps per In's or mm's per min.  in's or mm's/sec/sec G's 1-5us 0-5
|sc|cu:| | 15.998 | 1.5 |D.E|E|38852 0 0

Ii ]

Axis Selection

Velocty

.

X Axis

Y Axis

d

Spindle

e |
N
_chs |
[N

Cancel ‘ oK ‘
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Motor Tuning and Setup

375000
337500
300000
262500
225000
187500
150000
112500
75000
37500
0

Melocity inches per Minute

SPINDLE MOTOR MOVEMENT PROFILE

0.2 0.4 0.6

0.8 1 12 14 18 18 2
Time in Seconds

Accel _I

Steps per

Velocity
In's or mm's per min.

Acceleration
in's or mm's/sec/sec

Step Pulse  Dir Pulse
G's 1-5us 0-5

| 1

|1zu

| 4

[0.0103607 ID_ ’D_

Axis Selection

vty
=N
N
EEEN

—1

Cancel OK
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It is advisable to exit the Mach 3 program and upon closing the application, save any profile information
if prompted.

Upon restarting Mach 3, press the TAB key and the jog panel will appear on the right side of the screen.
The Reset button must be pressed so it is not flashing. At this time, the X, Y and Z jog buttons can be
pressed to operate the mill. In addition, the spindle panel on the main screen can be used to operate

the spindle.

@ Mach3 CNC Licensed To: MaoA™Al “Btonar _ o] x|
File Config FunctionCfg's View Wizards Operator Plugln Control Help

MDI Al2 | ToolPath Altd | Offsets Alt5 | Settings Alt6 | Diagnostics Alt-7 Mill->G15 G1 G17 G40 G20 G90 G94 G54 G4¢

Tl -0.9327 " o
;

£ +0.0000 &= |

Program Run Alt-1

G1 X3.796390 Y4.446150 Z-0.100000

G1 X4.178860 Y5.418790 Z-0.100000
G1 X4.229650 Y5.452660 Z-0.100000

G1 X4 286090 Y5 450890 7-0 100000 = —
G1 X4 342520 Y5 503470 7-0 100000 GoTC | “ I achi Sof
G1 X4.398950 Y5.526050 Z-0.100000 I zero | || To Go M
N Load Wizards | _Last Wizard | shuttie mode [l Step
F‘le-IC.\Mach:}\GCode\roadrunner.tap NES Wizards | Cycle Jog Siep 0.0010
[ _]
Edit G-Code Rewind Ctrl W
Recent File single BLK AItN_| [ o e
Close G.Code Reverse Run_|m| Tool 0 ﬁ I ——— coo| [Cseina
FeedHold | —LoadGCode | Dia. +0.0000 90 ,@ 9t
<Spe> Block Delete | H
M M1 Optional Stop |l +0.0000 FRO 60.00
Line 274 Flood CiriF | Auto Tool Zero B RPM
e _Run From Here | Dwell | [cV Mode Remember | Return Feedrate S-ov
—_— | e 01:29 £0.00
—_— OniOff . :
= zonot | [ o oworr cany[] | UM 000 Spindle
G-Codes | M.Codes| +0.000 Units/Rev 0.00
History || Clear Connected to JNC-40M motion control card S PMASCNC

Shift Jog to Override Jog Mode

This concludes basic installation of Mach 3, the JAMEN driver and, configuration of basic communication
parameters. The parameters and settings herein are a starting point for future modification and
customization by the user. It is the user’s responsibility to know and understand how to use Mach 3 to
control the mill. Until the user gains familiarity with the system, make changes cautiously, always
observe proper shop safety protocol and be prepared to press the Reset or Stop buttons.

Further information about this product can be found at http://www.cmf-lic.com/pm-gmt-machines/
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ADDENDUM: Setting Home to the South-East Corner

Many prefer to have the home location of the table set to the South-East corner of the mill. This can be
accomplished by relocating the limit switch stops and updating the Home and Soft Stop parameters. Because each
user may set the limit switch stops in slightly different locations, the exact values of the Mach 3 settings will need
fine tuning to you machine.

WARNING: When making these changes, the Mach 3 “Reset” button must be activated (flashing) to disable the

mill from moving while the switches are manually checked.

WARNING: In order to follow these instructions, you MUST have previously followed the basic software setup
and Mach 3 configuration procedures.

The following procedure involves determining which switches activate the Limit signals and which activates the
Home signals. The stop tabs are then rearranged and positioned to engage the switches to achieve the desired
stopping location.

When this procedure is followed, the mill’'s home location will show like this:

=
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Adjusting the Y Limit

WARNING: Exercise caution and ensure the Mach 3 Reset switch is flashing and the mill is in the disabled mode.

First locate the Y-direction limit switch on right side of the mill table. Notice the two roller switches one on top of
the other.

28| Page



Set the Mach 3 program to the “Diagnostics” screen.

Note that which switch (Top or Bottom) that lights the limit indicators is arbitrary as, it is the positioning of the
metal activator tabs which defines the behavior of the system. In your system, depending on how wired at the
factory, your machine may be opposite from this example. The instructions herein provide the generalized steps to
perform this adjustment.

Manually press each switch until the Motor Limit Light indicators show as active. Note which switch (top or
bottom) produces this screen. See the picture below.
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In order to home the mill to the South-West corner one of the front Y limit tabs must to be relocated to the rear set

of tabs (covered in the next set of steps).

The picture below is the front Y axis limit stop tab. It must be adjusted in the proper track to engage the switch
(top or bottom) identified as being the Limit switch. In this case, the correct tab is located in the center track.
Exact positioning (left or right in the track) of the tab must be customized to your individual mill and where you

want the Y limit to occur.

'
£ f /
{

et LL LR L LA A
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In the rear set of Y axis tabs, the tab which engages the Home switch (in this case, the top switch) must be
positioned in the track which activates Home switch. In this case the top slot aligns with the top (Home) switch and
the tab must be positioned about 3/8” forward of the Limit tab below it. As the table moves toward the column,

the top tab will engage the Home switch first.

It is important to keep the Limit tab so it will always engage the limit switch. This is a safeguard to stop the table in
the event the Mach 3 parameters are not set properly. At either end of the Y axis, engaging the limit switch will

stop the table.

z
E
E
3
3
E 3
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Adjusting the X Limit

The procedure for adjusting the X limit and Home switches is the same as adjusting the Y axis; however the switch
is located in the center of the X axis table direction. Keep in mind, that from the factory, the orientation of the top
and bottom switches may not be the same as this example. The procedure involves determining which switch
activates the Limit signals and which activates the Home signal. The stop tabs are then positioned to engage the
switches to achieve the desired stopping location.

For homing the mill as outlined in this procedure, the left-side X axis requires two tab stops and the right side
requires one tab.

The following image shows the X axis limit switch and the stop tab on the right-hand (X-axis) side of the table.

—

bﬁ.,;.

*
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The following image shows the left side stop tabs. Notice that the tab corresponding to the Home switch is
approximately 3/8” forward of the limit switch. The orientation on your particular machine depends on which
switch you determined was the Home switch and which was the limit switch. In this case, bottom tab corresponds
to the bottom (Home) switch. To determine which switch controls the Home or Limit signals, read the procedure

for setting the Y axis but instead, toggle and test the X switches.
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Setting the Mach 3 parameters.

With Mach 3 communication established,

Select: Config->Homing/Limits

. Mach3 CNC Licensed To: MaoA™A[ “Btonar
Function Cfg's View Wizards Operater Plugln Control Help

Select Native Units
Ports and Pins

Mator Tuning —
General Config... E . .. . 0000 Tool:0 Table Display
System Hotkeys |_/
o
Tocloth Al 0000M .. oood

Slave Axis

L
Backlash o
el al 0.0000 | soed

ToolTable.....
Config Plugins
Spindle Pulleys.
Safe_Z Setup..
Save Settings..

2 | ToolPath Alt4 | Offsets Alt5 | Settings Alt6 | Diagnostics Alt-7 Mill->G15 G1 G10 G17 G40 G20 G0 G94 G54 G49 G99 GBA G

Load Wizards Last Wizard

NF S Wizards
Edit GCode Rewind Ctrl-W

[Tool Information
| |
Recent File Single BLK AitN |

Cranac OverRidden FRO% . SRO %
Close G Code Reverserun || ToOI 0 I? o e

Ctecen | T | Dia s00000) V) | A

.SelNexl Line i W1 Optional Stop | H ;*.‘Q.QQQQJ FRO 6.00
Line 0 Flood CtiE_ | Auto Tool Zero —&00. RPM 0]

_Run From Hers | Dwell] [cv Mode Remember | Return Feedrat: , o
— Elapsed “s” I“ I . &00.
On/Off | ' .
Z Inhibit I Jog ONIOFF Ctri-Alt-J I Urst=min S 004 Spindle Speed
i i

G-Codes | MCodes | +0.000 Units/Rev 0.00

File:fno File Loaded.

2 Dx 11:50 AM
[ atl o 50 =
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Set the table parameters as shown. In this example, the table size is limited to 17.25 x 7.75 inches. You
may adjust these parameters to your liking within practical limits of the actual table size and desired
range of motion. Finally, the physical position of the limit stop tabs will define where the table actually
homes. You may adjust this to your liking. Note that the “soft” values should be adjusted to stop the
table before the limit switches are ever engaged. Engaging a limit switch will cause the Mach 3 reset to
become active and this requires an override operation to clear the Reset.

Motor Home/SoftLimits x|
Entries are in setup units.
Axis Reversed | Soft Max | Soft Min | Slow Zone ‘ Home Off. | Home M... |Auto Zero | Speed % ‘
b g 1735 0.00 1.00 0.0125 wf o 75
¥ 4 775 0.00 1.00 0.0125 of of 75
z of 0.00 -12.50 1.00 0.0125 4 of 75
A i 100.00 -10000 100 0.0000 4 uf 20
B i 100.00 -10000 100 0.0000 4 of 20
C g 100.00 10000 1.00 0.0000 i uof 20

528 home location coordinates

x[o Ao
o e ra—
2o <
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To verify proper setting of the table parameters, press the Reset button to stop any Reset conditions and
press the REF ALL HOME button. The table will move to its new home location.

). s0.0000==]

=] ) - )| )
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Load the roadrunner g code which comes as a sample with Mach 3.
From Mach 3, Select: File->Load G-Code to see the following screen.

The roadrunner g-code is located under C:\Mach3\Gcode (note: this depends on where you installed
Mach 3).

B | I % ¢ = | New Rich Text Document - WordPad == x|

p— @
&3 Find

336 Replace

Calibri -1 - A&

Picture Paint Dateand Insert |
~ drawing time object | {LJjSelectall

@ Mach2 CNC Licensed To: MaoA"AT "Btonar =] 74|

Program Run Alt-1 | MDI Al2 | ToolPath Alt4 | OffsetsAlts | Settings Alt6 | Diagnostics Alt7 | Mill-=G15 G1 G10 G17 G40 G20 G90 G4 G54 G49 G99 GE4 G
Zero ; .
+0_0000 Tool:0 Table Display
+0.0000

@ Open
Loskin: | ], GCod | ef B-
; Neme = || Date modified | ~| Type
Yo kg |_|balltap 10/22/2004 10:18 P...  TAP File
balldtap 10/22/2004 10:18 P...  TAP File
w || Crossitap 4/1/20051238PM  TAP File
|| NestCircleap 3/3/200512:42PM  TAPFile
; | Iroadrunner.tap 11/10/2003 341 PM  TAP File —
FilE‘IN'_ 5 |_|Shapestan 12/4/20051:56 PM  TAP File 1
+fNo File Loaded. It
= Type: TAP File Toolpath | | Mode || Follow
Size: 157 KB
EifCaae ‘.‘- Date modified: 11/10/2003 3:41 PM ————— -

&

Recent File

4 % - SRO %
Close G-Code 6,1.,‘ ‘ - o spindle cW 5[] 0
4 >
Feed Hold Load G-Code , @
<Spes o [ Open ﬁ
Set Next Line =
S Files of type:
Stop Line C eraee Salic1x) i RPM 0
CAILS> [~ Open as readonly

Run From Here

Ll b

500 S-ov 0

— | | Eavses 00:00 Rt .
| Reset Zibit | [ sop oorr camaa_[] | VM . 0.00 LA
G-Codes | MCodes |  +0.000 Units/Rev 0.00 0

History | Clear ; PM45CNC

e s W R g & &
100% (=) 7‘)7 )]

= || = T 11:53 AM
ﬂ_\a“J gg. 20t g, M
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Once the program is loaded, press Display Mode to show “Table Display”. You will see the outline of the
table and the G-code image at the new home location.

Note: With the mill head lowered to about 10” off the table, it is OK to run the roadrunner g-code.
WARNING: Do not attempt to actually cut the pattern as, the code sample does not set spindle speeds
appropriately for cutting any material.

Toeol:0 Table Display

This concludes the setup process of changing the factory default home table location.
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