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Congratulations!

Congratulations on purchasiygur MachMotion CNC control. All our controls have been designed to berplug
play as much as possible to make it easy for you to inbtahisQuick StartManualwe give you all the tools
you needget started with your X1-810.

We hope that this installation can be as quick and easy for you as podfsylle have any questions, please do
not hesitate to give us a call.

Sincerely,

The MachMotion Team
http://www.machmotion.com

14518 County Road 7240, Newburg, MO 65550
(573) 3687399wFax (573) 342672
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Getting Started

Reviewing Your Package
If you have notlready, begin by opening up the package containing your control.

Remove all the contents from the plastic bag.
Next locate the following items:

X15110Control

Power Cable

White Envelope

The envelope contains copies of the softwarstalledon your control.
Make sure to storehe envelope in a safe location for future use in case
something ever goes wrong.

Figurel Power Cable

Figure2 Envelope
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Mounting Your Control

Now you are ready to mounour control.The X15L10 hasone mounting holen each corneand can be
mounted directly on any flagurfaceas shown below:

38
o

Figure3 Mounting

Below isa possble mounting locatiorfor your X15110control.

Figure4 X15110Mounted
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Setting up Your Control

After mounting your control, it is time to connegbur monitor, keyboard, and mousélote that the keyboard
and mouse can be connected with USB or PS2 cafibess.cables should not be any longer than 15ftlow the
drawing below.

Instead of USB, you
could use PS2 cables
for the keyboard
and mouse.

Monitor Cable>
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To turn on your control, connect a momentary push button to the pins on the PC Start connectorcoiviokr
will turn on after the PC Start wires are momentarily connected.

PC Start

o R

Figure5 PC Start

Now with your PC start switch wired up, you are ready to turn on your control.
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Starting Your Control

Supplying Power
To power your control, plug the black cable found in the control box into 115VA®tHgreend of thecable
should be plugged intthe connecbr inside the hole on the top of the control as shown below

Figure6 Power Cable

Turning on Your Computer
Press the momentargwitch which you just installed to start your computer.

Starting the Mach3 Software

The Mach3 softwareomes withthree profiles, Mach3 Mill, Mach3 Plasma, and Mach®n Depending on
what kind ofmachine you have, double click on the corrslgortcut Beloware pictures of each profi{@ a
shortcut

& [d [d &

Mach3Mill Mach3Turn Mach3 Plasma | Mach3 Loader

. ) Figure7 Mach3 Loader
Figure8 Profiles

On your desktop yowill also find a shortcut for Mach3 Loader. This allows you to load any of the profiles from
one location. Double clicking on the Mach3 Loader shortcut opens the following window:
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Session Profile =

Current Profiles
dspMC Create Profile |
Mach3mil

Cancel

—

Figure9 Loader

After double clickig on a profileor opening a profile from Mach3 Loader window will come upsking you to
agree to itdegal notice.

Legal Motice.. x|

& | --- Motice of Liability -----

It is the nature of all machine tools that they
are dangerous devices, In order to be permitted to
run LazyCam on any machine you must agree ko the Following,

1 agree that no-one other than the owner of this machine ,
will, under any circumstances be responsible, For the operation,
safety, and use of this machine, I agree there is no situation under
which I would consider Artsoft, or any of its distributers to be
responsible for any losses, damages, or other misforkunes suffered
through the use of this program. I understand that software is very
complex, and though the authors make every effart o achive a bug Free
_I environrment, that I will hold no-one other than myvself responsible For
-

I [

[ Please do not ask this again, T wil slways agree.

| I do not agree, and will nat run Machs i I Agree to all terms of this agreement |

FigurelOLegal Notice
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agree to all terns of this agreement

Next you will see Mach3 loading.

<Artsoft=

Artsoft Mach 3 "=

Figurell Mach3

If you loaded Mach3 Mill and if you had purchased witimate screen, yowvill see the following window:

Mach3 CNC Licensed To: Mach Motion Setial:10091002
Fle Confiy FunctionCfg's Uiew Wizards Op

Mode:Mill-

| | |

0.00000 v:0.00000 z:0.00000 A:0.00000 5:0.00000 c:0.00000
gl e
T: 0 H: 0.00000 p: 0.00000

SPINDLE FEED

S: 0 ]

ToolPath | Prog Run

Resue Vlewl Edit

Offsets

Continous Step MPG Jog On/Off

Cycle Start ™

Manual Limits W
OvarRide

Feed Hold ™ Slow Jog Rate
8

Stop
Rewind

Load Advanced Tool Offset User

No File Loaded.

B?,?[EDES Ref Home Offsets imi Control ToolPath

Listart| | E@mE | @ o macha-pairt @ Macha CNC Licensed .. 2[5 ) wdzan B

Figurel2 Mach3 Mill
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Make sure to click the RESET button before continuing.

Figurel3RESET

Note: For more information on how to run the Mach3, please see pagerdéarning how to use the Mach3
software.
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Configuring Your Control

X15-110 Layout

Below is a diagram of all the different ports on your control with a brief description of each.

1. Power Board

N

A

e J 24vDC_12VDC svoc‘

i1 (i (7] o7 TRl
(] ® S
4.Ps2 Port_ Parallel Port 6. Ethernet Port.*

2. Power Cable

3. PC Start

7. Serial Port

Ethernet Port
This port is used to connect to the

AL’
Power Board Interpreter 1000 or to a local Ethernet
Three power supplies (24VDC, 12VDC, & Network.
5VDC) for any application. The 24VDC 7. Serial Port
supply powers the MachMotion 106 This can be used for any apptica.
Breakout Board. However, in many of our systems this is
Power Cable used to communicate with a PLC.
115VAC220VAC power for the control. 8. Monitor Connector
PC Start This is used to connect your control to a
To start the control, connect these two pins monitor with a standard XXX cable.
together with a momentary push button 9. Audio
switch. These are your standard audio outputs.
PS2 Ports 10. USB Ports
These can be used to plug in an older These ports are used fgour keyboard,
keyboard and mouse. mouse, operatopanel, file transfer, and
Parallel Port more.
This can be used for any application. 11. Fan Connectors

These connectors supply 12VDC for two
small fans.
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Breakout Board
On the back of your control is a MachMotion breakout board.

Figurel4 Breakout Board on Control

All your drives and external I/O will be wired into the breakout board shown in the pibalosv.

<
o
®
®
L)
[ ]
®
()
w
®
®
E3
%

Figurel5 Breakout Board

Note: For more information about the breakout board see the seEtwoaetting up your controbn page 27.

Setting up Your Axes
Begin by plugging in your drives. The first 6 jamttslabeledAxis 1(X); Axis 6(c/w)of the 8jack module
provide differential step and direction outputs fgour servo drivesThe nod jack foraxis 1 is located on the

bottom row of jacksas shown below.
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Axis 1 (X)

Figurel6 Drive Cables

Plug in your drive cables into the desired mod fackhe cablesan bepluggedinto any mod jaclas long as you
configure the Mach3 software accordingly.

Enabling Axes
After your drives are plugged ianable your axes in the following way:

1. On the menu bar, clickonfigand thenPorts and Pings shown below. A window call&hgine
/ 2y T A 3 deds dndl Ringull pop up.

'Mach3 CNC Licensed To: Mach Motion Serial:10091002

File | Config Function Cfg's Wisw Wizards Operator  Plugln Control  Help

Select Mative Units Profile:!. Aill
Ports and Fins — .

Mokaor Tuning
General Config. .. ’5 '378.02225
System Hotkews

HamingjLimits ————— e
ToolPath

Slave Axis

Backlash
Fixkures, ...
ToolTable
Config Plugins
Spindle Pulleys..
Safe_Z Setup..
Save Setkings. .

Figurel7 Ports and Pins

2. Select theMotor Outputs tab and you will see the axis setup as pictured below.
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Engine Configuration... Ports & Pins ﬂ

" Port Setup and Axis Selection  Motor Outputs | Input Signalsl Olutput Signalsl Encoder.-"MF'G'sI Spindle Setup I Bill Dptionsl

Signal Enabled Step Pin#g Dir Pin# Dir Lowdckive | Step Low Ac,.. | Step Port Dir Park ‘
* fxis ' 3 2 ' 1 1
Y Axis ' 5 4 ' ‘ 1 1
Z fxis ' 7 & ' ‘ 1 1
A Axis g 9 g L f o 1 1
B Axis ' 16 14 ' ‘ 1 1
C Axis g 17 1 L f o 1 1
Spindle ¥ 1 14 ¥ of 2 2

ok | Cancel I Apply

Figurel8Axis Setup

3./ t A0l 2¥ GikeS NBRGS 'y EAad LT GKSNB A& || 3INBSYyYy

already.

Engine Configuration... Ports & Pins 1[

" Port Setup and Axis Selection  Motor Outputs | Input Signalsl Output Signalsl Encoder/MPG 'sl Spindle Setup I Bill Dptionsl

Signal Enabled Step Ping Dir Ping Dir Lowdckive | Skep Low Ac... | Step Port Dir Port ‘
* fxis ‘ 3 2 ' ‘ 1 1
¥ Axis ‘ 5 4 ' ‘ 1 1
£ fxis L f 7 3] L f of 1 1
& Axis ' 9 g ' ‘ 1 1
B Axis ' 16 14 ' ‘ 1 1
C Axis ' 17 1 ' ‘ 1 1
Spindle of 1 14 L 4 of 2 2

QK | Cancel I Apply

Figurel9 Axes Enabled

4. PressApply and thenOK Your motors should now be able to run!

For example, ifrigurel9the X and Y axes and the spindle are enabled. Do not change the Step Pin#, Dir Pin# or
any of the other fields.
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units have not been configured yet.

Warning
You could crash your machine very easily. No limit switches have been setup and your
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Reversing Direction

If an axis moves the wrong direction, you can reverse the direction in the Mach3 software.

1. Navigate to the menu bar and cli@onfig-> Homing/Limits

'Mach3 CNC Licensed To: Mach Motion Serial: 10091002
File | Corfig Function Cfg's  Wiew ‘Wizards Operator  PlugIn Control  Help

Profile:tach3h

Select Mative Units
Ports and Pins

Bl 5 | ' 122514197

System Hotkeys
Homing,Limits
ToolPath

Slave Axis
Backlash
Fixtures....
ToolTable

Config Plugins
Spindle Pulleys. .
Safe_Z Setup..
Sawve Settings..

Figure20 Homing & Limits

You will see the following window come up:

Motor Home/SoftLimits

Entries are in sektup units.

x|

|5I|:|w Zone |H|:|me OIfF, |Home Meg |.ﬁ.ut0 Zern |S|:|eeu:| % ‘

Aixis Reversed | Sioft Max | Sioft Min

kS ' 100,00 -100.00 1.00
i ' 100,00 -100.00 1.00
Z ' 100,00 -100,00 1.00
& ' 100,00 -100,00 1.00
B ' 100,00 -100,00 1.00
C ' 100,00 -100,00 1.00
—&E28 home location coordinates

% |0 a4 |0

¥ |0 B |0

z |o C |o

0.0000
0.0000
0,0000
0,0000
0,0000
0,0000

XK KKK X

A A A A AR

20
20
20
20
20

a0
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2. UndertheReversed 2 f dzYy Of A & R¥Y WKS INBRE ay SSRa (2

3. After making all your changes, pre3K.

Your axis will now movia the opposite direction than it did before.

Setting up Your Spindle

With V ariable Frequency Drive (VFD) from MachMotion
If you purchased a VFD from MachMotjgetting up your spindle is extremely simpléudPthe control cable
into the Spindle Control mod jack and the spindle feed back into the Spinddel&n@&nc)nod jack

Spindle Control

Figure21 Spindle Mod Jacks

Now yau are ready to setup the maximuspeed. Se&etting Max Pulley Spebéédlow.

Note: Spindle feedback is only needed if you will be threading. If you will tioebding, do not worrnabout
the Spindle Encoder mod jack.
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With VED Other Than from MachMotion
Begin bywiringthe CW and CCW connections on the black connector to the common on the VFD. Then wire up
your analog analog groundandforward and reverse into the black connector. $agure22 below.

o
NOXO-10V Cw w W RO+ RB+ R7+ RS+ RS+ Ré+ R3+ R2+ CP+ 17 S-EN s24v &V

(S
- - = - o B e - - .. -

LI X3 1 CF S (33 (3 X0 RO CFa IGER T
(oo [ e B [Bé [as Tuv I03 ¥o3 TTo B Geoy”
—— ™ 311 Ta\ S

VED

Figure22 VFD Not from MachMotion
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Without VFD
If you do nothave a VFD, wire the spindle into the big black connexdeshown irFigure23 below. Notice that

24V is wired to the CW and CCW relay contacts on the top rovedilt#tk connector.

CCW

3 Phase

CW

3 Phase

Breakout Board

ot
NOXO-10V CW CC V R+ RS+ RIs RS+ RS+ Rée R+ R2e CPe 17 SENIINV 8V

[ | L\

GDOND CW COW RS RS A7 R8RS R4 R3 R2. CP. 28N 8OV EXT GO
= ,‘

Neutral

24V Relay
24V Rg_lay

Neutral

115 VAC

Figure23 Spindle
Now yau are ready to setup the max spindlpeed. Se&etting Max Pulley Speéélow.

Note: For a lathe with spindle feedback use NDX on the big black connector.
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Setting up Pulleys
Mach3has many different pulleys for different gears on your spindle. If you are using a VFD, choose a separate
pulley for low, medium, and high speeds. You can use as many pulleys as you want.

For example, pulley one could be set to 75 to 300 RPM for low spéednedium could go from 300 to 1200
RPM and high speed could be from 1200 to 2400 RMP.

To setup the spindle speed or to change pulleys, godofig-> Spindle Pulleys.

~'Mach3 CNC Licensed To: Mach Motion Serial: 10091002

File | Config Function Cfg's  Wiew Wizards Operator  Plugln Control  Help

Select MNative Units Profile:lv Aill
Parts and Fins —

Mokar Tuning

General Canfig... 95 Y '1 225-41 97
Swstem Hotkeys

HarmingyLimits ——————
ToolPath
Slawe fxis
Backlash
Fixtures....
ToolTable. ...

Safe_2Z Setup,.
Save Setkings. .

Figure24 Spindle Pulleys

Pulley Seleckion x|

Current Pulley Min Speed Max Speed R.atio
| Pulley Mumber 1 R ||:| |15|:u:| |1

Figure25 Pulley Speed Setup

Enter in your maximum and minimum speeds for each pulley. Then select the pulley you want to load and press
OK

You can also change pulleys by using M#b. The macros can be used to just change pulleys im8lacyou
could use them to automatically change gears on your machine. Outptl$ &2e configured to shift between
gears 1 and 5. To shift your machine into neutral, run M40. Open up the macros with the VB Script Editor for
more details.
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Setting Spindle Speed
To set the spindle speed, navigateRoog Rurand click on the Spindig:user input. Enter your speed and press
Send as shown iRigure26.

Mach3 ENC Licensed To: Mach Motion Serial:10031009
lugIn

Fie Config Function Chgs View \Wizards

Mach Motion rofil Coords: G54

X

0.000000 Y:0.000000 Z:0.000000 A :0.000000 E:0.000000 ¢ :0.000000

. 0 H: 0.000000 p: 0.000000

FEED

ToolPath | Prog Run

Resize RelLoad

Offsets

MPG Jog On/Off

PressSend DH

Load Advanced Tool Offset User

No File Loaded.

Changer

Frstart| | @ 21 m | [@ Mach3 CNC Licensed .. | Pluglns | <o Misrasoft wrndons

| A W 1) zasEm B

| .1 spindie speed - Faint

Figure26 Setting up Spindle Speed

b2GSY LT 82dz R2y Qi KI,gphddisgedd canb©dhanged right yin thie Ohidsssrgen af el
Mill profile.

Set Spindle o SR %
Soeed Here | |__spindle cwifs _[]™0

9 & )

RPM 0d
S-ov 1000

Spindle Speed

‘oo
& iy

o~

Figure27 Spindle Speed in RPM
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Setting up Your Limits and Homing

The breakout board has 6 inputs for the limitd homeswitches. Each axis can use one input as shown below.

Breakout Board

24V

t:uﬂxmrd %mu s

)»  —————

Pin +11

Figure28 Limit Switchesn Series

The inputs are 4.1 through 211 on the big green connector. Each input corresponds to an axis.

AXxis | Pin Number AXxis | Pin Number
X 1-11 A 1-15
Y 1-12 B 2-10
Z 1-13 C 2-11

Figure29 Limit Switch Input Pins

To wire up 24V limihome switches, follow the steps outlined below.

iOKSa Ofz2asSaid G2 GKS

[N

1. t A0l (o2 tAYAG &agAl

Sy R

2. Wire the two switches together in series as showRigure28. Make sure to wire the switchasing

their normally closeatontacts

3. Wirethe remainingside of thefirst switch to 24V from the breakout boafdee 24V Supply drigure

30).

27

iN;
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AV Supp

sedeiteg

00¢¢OOGQGMQQ

1

‘ G LAY

) ’ - GND GND GND +24\ +24V +24\/

o

-

@ Q @ 0 ‘ o ' \ Inputs ]:11to 2-11

S-7 89 S-18 S-17 10/ER 1-11 1-12 1-13 1-16 2-10 2-11 2-12 213 2-15

GQ?@Q@OQ"‘ ¥k

2

t‘

3] S1 219|316

Figure30 Where to Wire up Youtimit Switches

4. Wire theremaining sidef the limit/home switch intothe correct input(seeFigure29).
5. On the menu bar at the top of the screen sel€anfig-> Ports and PinéseeFigurel?).
6. Click on thdnput Signalgab (Sed~igure32).

7. Enable your limiand homeswitchesd & Of A O1 X&y 30 &0 KISEK-ENGA fatwakdflindit Xt is
the backwards limjtand X Home is the homing swit@higure32).

For example, to enable the’¥2 N F NR f AYA (Gl a6AG0K> Of AO01 2 y ¥
CKS oAttt OKIy3IS (2 Ithebriitd@iabled.Yollcanilgosaoll godn té vielv
more input signals.

KS
i}

8. Check to make sungour port and pin number for thatignalis correct If the input is labeled-12, the
pin is 2 and the port isl (Figure31). The first column to the right of the Enabled column is the Port
number ard the next column is the Pin Number.
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H- of 1 1z

Figure31 Limit SwitchesPorts and Pirs Configuration

9. Setup the active stataJnder the active low column you can change the active state by clicking on the
¢ 2 NJ O KEobriprmafly dgd cannections the green check mark should be used. Accordingly
F2NJ y2NXIFE e Of 2)XBeuld bessdlartedkydur Bnitsiafe Siret & Bhown Figure
28theni KA a O2f dzvYy akK#gdzZ R KIFI@gS (GKS NBR a

10. When you ardinished setting up your limit and honsavitches, pres&pply and thenOk

Engine Configuration... Ports & Pins il

. Fort Setup and Auiz Selection I Matar Dutputs  Input Sigralz |Dut|:uut Signalsl Encnden"MF’G'&I Spindle Setup I il Dptinml

K+t 1 11 a0
*-- 11

* Home

Signal Enabled |P0rt & Pin Mumber | Ackive Low | Emulated | Hokkey \j

¥ ++
Y-

Y Home

Z++
z -

Z Home

NN NALAALA

& ++
a- | WP 1 n

KB 8 B 8¢ 8¢ 8¢ B o 8
OB R R RN B N N

oo o o o o o o o o

=

Firg 10-13 and 15 are inputs. Only theze 5 pin numbers may be used on thiz screen

Automated Setup of [nputs |

0k I Cancel I Apply

Figure32 Input Signals

For example, the configuration above only has X and Ydmlithomeswitchesenabled All of them are wired
normally closed. Thport and pinfor Xisport 1 pin 11 and for Y it is port 1 pin.I¥otice that all the limit
switches and the home switch for an axis have the same port and pin numbers.

Now your limitand homing switches are setup correctly. It is time to finish setting up homing.

1. On the sub menu click tHeef Homebutton as shown below.
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Mach3 CNC Licensed To: Mach Motion Seriak10031009 -18(x]
Fis _Conhy Furction Cig's Yiow Waards Operator Fugin Control_Help
Profile:\achaMill Coords: G5 Mode:\Mil->G15 G1

H: 0.0000 bp: 0.0000

ToolPath | Prog Run

TSpindie

Resize Reload Stx bz

Offsets

Continous Step Jog On/Off

ReferencéHome Cycle Start ™ |

Manual Limits et
OverRide

< —
Y Feed Hold ™ Slow Jog Rate
100

Stop
Reset

Rewind

Load Advanced Tool Offset User

No File Loaded.

Bllj.lﬁﬁﬁs Ref Home Limits Control ToolPath N

Figure33Home Machine

2. Home your machine. You can either seleef Homewhich will reference all the axes at once or you can
individually reference each axidotice which axes home in the wrong direction.

Menu

Ref Home

Figure34 Reference Buttons

When an axis is homed, the label (X, Y, Z, etc) at thefttpe Prog Rurscreen will turn green.

3. Opento the menu bar and clickonfig-> Homing/Limits(Figure20). TheMotor Home/Soft Limits
window will come up as shown below.
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Motor Home,/SoftLimits

Enkries are in setup units,

x|

Axis

|Reversed |S|:|Ft Max |Su:uft Min |SI|:|W Zone

Home OFF.  Home MNeg |F'.L|tu:| Zero |Speed % |

(i T = I =T I o I (S

¥
¥
¥
¥

—G28 home location coordinakes

100.00
100,00
100,00
100,00
100,00
100,00

-100.00
-100.00
-100.00
-100.00
-100.00
-100.00

1.00
1.00
1.00
1.00
1.00
1.00

0.0000 | o

0.0000
0.0000
0,0000
0,0000
0,0000

N KK XK

of

A A A A A

20
20
20
20
20
Q0

% |0 A o
¥ |0 B |0
Dmm
Figure35 Motor Home/Soft Limits
4. LF lye 2F (G(KS IES&E K2YSR Ay IKSEANBEYIGREN

5. Set the speed of the axis by changing the percentage under the Speetumn.

6. Enter in the distance that the machine will move after it hits a limit switch by adjusting the Home Off

column. If you want the machine to stop on the switch, leave that value to zero.

Homing on your machine should now be completely set up.

Setting up Your Soft Limits
To setup the soft limits, follow the procedure outlined below.

1. Home your machine as shown$etting up Youktimitsand Homing

2. Navigateto the Offsetsscreenas shown below

EEh ADY >
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Mach3 CNC Licensed To: Mach Motion Seriak10031009.
Fie Config Function Fg's Viow Wards Operator Plugln Control _Help

Profile:Mach3)

Machine
Coordinates

Refrence All Home Jog More
Machine Coordinates N ™ Jog On/OFF W
X Range -

Ref ~ ~r N A "
it Y Range - 0000 0.0000 Spindle More

Z Range - S Reset  St+

c
3
o
o>
o
)
o
=
=
©
[N
[}
©
=

A Range -
B Range -
¢ Range -10(

Offsets

Ref ¢

Def-Ref All Axis Verify

Figure36 OffsetsScreen

3. Jog your machine to the farthelitits on both axes. Record the exact positignsaximum and
minimum)as showrby the MachineCoordinategSeeFigure36).

4. Opento the menu bar and clickonfig-> Homing/Limits(Figure20). The Motor Home/Soft Limits
window will come up (Seeigure35).

5. For each axis enter in your soft maximum and minimum limits in Soft Max argbfhdlin respectively.

6. PresOK
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x
Entries are in setup uniks,
Ais Reversed  Soft Max | Soft Min | Slow Zone | Home OFF, | Horme Meq ‘ Auko Zero ‘ Speed % ‘
% of 45 0 1.00 0.0000 ‘ a | of 20
i ' 63.7 -3.25 1.00 0.0000 ' " 20
Z ' 100,00 -100.00 1.00 0.0000 ' " 20
it ' 100,00 -100,00 1.00 0.0000 ' " 20
B ' 100,00 -100,00 1.00 0.0000 ' " 20
C ' 100,00 -100,00 1.00 0.0000 ' " a0

—GZ8 home location coordinakes
% |0 A o

¥ |0 B |0

mm

Figure37 Soft Limits

In the figure above the Y maximum soft limit is 63.7 in/mm and the minimum lir#ta8 in/mm. Also the X
axis is reversed.

7. Go to theOffsetspage and click on th8oft Limit button. The button will turn green. Sdegure38
below.Now when you are jogging, your machine will stop when it hits a soft limit.

Figure38 Soft Limits on MachMotion Screen






















































