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This guide should get you started on the road to being able to
machine many different parts on the machining center. In this
section, you learn how to start the VMC-5000  Machining Center
and the Acramatic 2100 Control and begin performing basic op-
erations. Remember, however, that this is only a quick start; refer
to other sections of this manual for specific details on the machin-
ing center and its features.

This section illustrates both a single tool program and a multiple
tool program. MILLONE.NC is a single tool program that you
can easily set up and run on the machining center. Use a 1/4" End
Mill and a 3 x 2 x 1.5" piece of machinable wax for MILLONE.NC.
MILLTWO.NC is a multiple tool program. Use both a 1/4" and
1/8" End Mill for MILLTWO.NC. You need to equip your machine
with a quick change tooling package before you can run this program.
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You cannot run the machine until you turn on the controller. Follow
these steps each time you switch the machine on.

1. Press and release the green power switch located on the left
hand side of the Control Panel, just above the Emergency Stop
button on the operator station. This turns on the controller.

The start up procedure begins. This takes several minutes as
the system goes through a series of internal checks and loads
various software applications.

2. After the software is loaded, press the Home button located at
the lower right hand corner of the touchscreen. This button
brings the software back to the Home screen.
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Remember the Home button. If you ever get lost as you navigate
through the software, simply press the HOME button to return to
the starting location.
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After the controller is up, you are able to power up the machining
center. As a safety precaution, the machining center is not auto-
matically powered up when you switch on the controller. You must
power up the machining center separately. You need the pendant
to power up the machining center. See the illustration below to
find the major components of the pendant.
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To power the machine:

1. Pull out the Emergency Stop button on the pendant. Locate
the Emergency Stop button at the top right hand corner of the
pendant. Make sure that this button is pulled out.

2. Pull out the Emergency Stop button on the operator station.
You must deactivate the Emergency Stop button on the operator
station by pushing the Emergency Stop button inward, rotating
it counterclockwise and then releasing.

3. Press in and hold the green power switch on the operator station
for two seconds to power up the machining center.

The machining center is now powered up and ready for use. A
message appears above the Button Bar on the controller screen,
stating that the machine is unaligned.

Now you need to align the machine.
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You need to “align” the machine before you can use it. Aligning
the machine allows you to establish a point of origin at the ends of
travel on the X, Y, and Z axes of the machine. The machining cen-
ter then uses this point as a reference for all machine coordinate
movements. The machine can then move consistently to the same
location when you program it to do so.

1. Locate and Press the Align key on the pendant.

The LCD display on the pendant now reads Axes - Align above
the F1 key.

2. Press and hold the F1 key.

The machine automatically aligns itself to the +X, +Y and +Z
Axes Limit Switches. During the homing sequence a message
appears above the Button Bar on the controller screen indicating
that the machine is performing the alignment cycle.

<  =  =  =  =  =  =  ALIGN  =  =  =  =  =  =  >

AXES
ALIGN
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After the machine finishes aligning itself, a message “Axes are
Aligned” appears above the Button Bar on the controller
screen. The machine is now aligned and is ready for use.

3. Press the Escape key on the pendant to take the pendant out of
the alignment mode.

The LED on the Align key stays lit, indicating that the ma-
chine is homed.
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The Acramatic 2100 Control has an active NC file set for production
applications. There is additional storage space on the hard disk for
storing additional NC files, however the control keeps a list of up
to 500 “active” NC files. Use the following procedure to load a
new NC file onto the hard disk and to transfer it into the active
NC file area.

1. Insert the Samples disk containing the NC program into the
floppy disk drive.

2. Press the Program Functions button on the Home menu.

The Program Functions menu appears.

3. Select the Programs button from the Program Functions menu.

The NC Part Program dialog box appears.
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4. Select the Transfer Program button to transfer a new NC file into
the active NC program area.

The Transfer Program menu appears.

5. Click on the Transfer Program In button.

The Transfer To Program Store dialog box appears.

6. Click on the Floppy Drive button.
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7. Click on the Browse button to view the contents of the floppy
disk drive.

The Select NC Program File dialog box appears.

8. Click on the Hand Icon adjacent to the Show Files of Type field
to narrow down the number of files in the list.

A pop out listing of the most common files types appears.

9. Select EIA274 (*.NC) from the file type pop out menu.

The filename window now only displays files with the NC
extension.

10. Select MILLONE.NC from the file listing, then click on OK to
return to the Transfer to Program Store dialog box.
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11. Select Start Transfer from the Transfer to Program Store dialog box
to transfer MILLONE.NC to the active program store area.

MILLONE.NC is now in the Active NC Store Area and as a
result you can see it is on the NC Programs listing.

12. If it is not currently selected, select MILLONE.NC from the list
and then click on the Run This Program button.

13. Click on the Home button to return to the Home menu.

Notice that MILLONE.NC is now the active NC program for
the machining center. The codes for MILLONE.NC appear in
the program window on the left hand side of the screen.
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Use the power feed option on the pendant to jog the machine to
any location convenient for mounting the workpiece, hold down,
and tool on the machine.

1. Select an axis direction key from the Power Feed keypad on the
pendant. Press and hold the key to move the axis. Release the key
to halt motion.
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2. Press in the Emergency Stop button on the controller, then
open the safety shield.

3. Mount a 3" x 2" x 1.5" piece of machinable wax on the cross
slide. Use a hold-down to secure the workpiece.

4. Mount an 1/8" End Mill in the spindle to cut the part.

5. Close the safety shield and then pull out the Emergency Stop
button on the controller.

Whenever you press the Emergency Stop button on the machin-
ing center, power is completely shut off to the machine. Now
you must manually restart the machine.

6. Press in and hold the green Power On button on the controller for
two seconds.

This returns power to the Machining Center.

If you are running a multiple tool program (MILLTWO.NC in
place of MILLONE.NC) for this tutorial, skip ahead to the Mul-
tiple Part Programming portion of this section, on page 3-20. If
you are running MILLONE.NC, please continue with the next
section on page 3-13.
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The MILLONE.NC program uses the top left front corner of the
workpiece as the point of origin, which is the zero location for
each of the machine’s axes.

+Z

+Y

+X

Tool

Point of Origin
(0,0,0)

����M�����������	���������������D�

C����*�I��,��

In preparation for running the NC program, you need to jog the
tool to this location and set the machine position.

1. Use the Power Feed keypad to jog the tool to the approximate
0,0,0 location on the workpiece.

When the tool is in the general area of the origin, use the Jog
Handwheel to fine position the tool.

2. Press the Handwheel button on the pendant.

3. Select the appropriate axis motion key from the motion keys
above the power feed keys. Select the Z key to set the Z axis as
the current axis for motion.
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The LCD display on the pendant now displays the
Handwheel Multiplier Select options (X1 X10 X50 X100). Use the
function keys (F1 through F4 respectively)to choose an option.
The Handwheel Multiplier options determine how far the axis
moves for each increment of the handwheel. If you select X100,
the axis moves .010" each time you move the handwheel one in-
crement. If you select X50, the axis moves 0.005", X10 the axis
moves 0.001" and X1 the axis moves 0.0001. Select a Handwheel
Multiplier by pressing the corresponding F Key.

< = = = = =  HANDWHEEL  = = = = = >

Y     +0.00000
MULTIPLIER SELECT

X1 X10 X50 X100

4. Select X50 by pressing the F3 key.

5. Rotate the handwheel to jog the Z axis.

Rotating the handwheel counterclockwise causes the axis to
move downward; clockwise rotation causes the axis to move in
the positive direction.

5. Using the Jog Handwheel, the X, Y and Z axes keys, and the
Handwheel Multiplier options, move the tool to the 0,0,0 loca-
tion.
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After you have positioned the tool over the origin of the workpiece,
you must set the machine’s coordinate system to 0,0,0 before cutting
the part. This establishes the reference point from which all tool
motions are programmed.

1. Press the MDI button on the touchscreen, located to the right
hand side of the NC Code listing window, above the menu
buttons on the bottom of the screen.

The NC code disappears from the window when you are in
MDI mode.

�����
���*��*��������	�������
���*��������+�#��������B8

��*��

Now open an on screen keyboard to create an NC file. You
need to reset the machine position by running a short NC pro-
gram that resets the current machine position to 0,0,0 using
G+M coding. To do this, bring up the on screen keyboard. Use
the on screen keyboard and the numeric keypad on the control
to create a one line NC program.
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2. Click on the Program Functions button from the Home Menu.

The Program Functions MDI menu appears.

3. Click on the Keyboard button to open the G+M code keyboard.
A small keyboard containing all of the letters used in common
NC programming appears. (You can access a QWERTY key-
board by pressing the More button on the keyboard.)

4. Using a combination of the keyboard and the numeric keypad,
type G92X0Y0Z0.
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The NC code appears in the NC code window as you type.

5. Click on the Close button to close the keyboard.

Now run the NC program to set the machine’s working coor-
dinates to the current tool location.

6. Press the Cycle Start button on the pendant to run the program.

The control updates the machine’s position on the display.
Note that the X Y and Z axes positions now read 0.0000
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7. Return to MILLONE.NC by clicking on the Prog button above
the MDI button.

MILLONE.NC returns as the active NC program.
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You are now ready to actually machine the MILLONE.NC pro-
gram. Review the Safety Checklist at this time to ensure that you
meet all safety considerations.

�3!0�8�)J
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It is a good habit to jog the tool slightly above the workpiece in
preparation to running the part. After you position the tool above
the workpiece, you may run the NC file.

1. Use either the Power Feed keypad on the pendant or the Jog
Handwheel to jog the tool above the workpiece.

If you use the Power Feed, press the + key to jog the tool upward.

If you use the Jog Handwheel, press the Handwheel button on
the pendant, then press the Z key on the pendant to select the
Z axis. Select an appropriate Handwheel Multiplier from the
function keys, then rotate the Handwheel clockwise to raise the
spindle.

2. Press the Cycle Start button on the pendant to run the NC
program.

The machine automatically runs your NC program. Be sure to
watch the machine as it runs your program. Be prepared to
press the Emergency Stop button in the event of a problem.

3. When the machine has finished running your program, use
either the power feed or Jog Handwheel to move the tool to a
suitable location in preparation for removing the workpiece.
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4. Press in the Emergency Stop button on the controller before
opening the Safety Shield and removing the workpiece.

5. Remove the workpiece from the machine and inspect it.

Congratulations, you have just machine your first part on the
VMC-5000 Machining Center. Before continuing on to more dif-
ficult machining situations, be sure you read and understand all of
the VMC-5000 documentation.

��!�
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After you have transferred the MILLTWO.NC program from the
floppy disk, and mounted the workpiece on the cross slide, you
must perform the Multiple tool setup.

Establish Tool Length Offsets

For this project, Tool #1 will be used as a reference tool. Tool #2
will be either longer or shorter than Tool #1. This difference in
tool lengths is known as a Tool Length Offset. When the machine
runs any NC code that uses multiple tools, it will have to offset the
Z axis by the tool length offset to ensure that all cuts are made to
the correct depth.

For first time multiple tool users, this method of specifying tool
length offsets is easy to understand. After becoming proficient in
setting tool length offsets, you may wish to modify this procedure.
The following figure should help visualize tool length offsets.
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As you can see from the diagram, tool #1 is shorter than tool #2
(your setup may vary). When the NC program is run, the spindle
head will have to be offset by the difference in tool lengths to en-
sure that the tools cut to the proper depth relative to the stock. In
the case of the tools shown in the diagram, the spindle head will
have to be raised 0.25" higher (relative to the stock) when Tool #2
is loaded than when Tool #1 is loaded. This is known as the Tool
Length Offset. For this part program, we will be specifying tool
length offsets measured relative to Tool #1. To measure the offset,
we will use the Tool Length Offset Sensor.

The electronic Tool Length Offset Sensor is supplied with most
Light Machines’ machining centers. The sensor contains a battery
which uses the continuity of the machine to complete a circuit.
When the sensor is placed on the cross slide, the tool is jogged
down so it just touches the top of the sensor. When it does, the
circuit is complete, and the three LED’s light. The sensor will
NOT function if it is placed on a non conductive surface such as a
block of machinable wax.

Establish Reference Plane

In this exercise, the top of the sensor will be used as a reference
point from which tool lengths will be measured. Once the refer-
ence point has been established, all other tools will be loaded into
the spindle and brought to sensor allowing the tool length offset to
be measured.

1). Install Tool #1 in Spindle, and set the Tool Length Offset Sensor
on the Machine Cross Slide.

2). Using the Power Feed keypad on the pendant, jog the tool close
to the sensor. Do not attempt to use the power feed keypad to get
the tool to actually touch the sensor. The power feed does not
allow for fine positioning of the tool and should only be used for
gross adjustments of tool position. A handwheel is provided to
allow for precise positioning of the tool.

3). Once the tool is close to the sensor, use the Jog Handwheel to jog
the tool tip so it just touches the top of the sensor. To use the
handwheel, press the Handwheel button on the pendant. Select
the Z axis motion key from the motion keys above the power feed
keys to set the Z axis as the current axis for motion.
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3). The LCD display on the pendant now displays “Handwheel Mul-
tiplier Select” options (X1 X10 X50 X100) selected by the
function keys (F1 through F4 respectively). The Handwheel Mul-
tiplier options determine how far the axis moves for each
increment on the handwheel. With X100 selected, the axis will
move .010" each time the handwheel is incremented. With X50
selected, the axis will move 0.005", X10 will move the axis 0.001"
and X1 will move the axis 0.0001. Select a Handwheel Multiplier
by pressing the corresponding F Key. For now select X50 by press-
ing the F3 key.

4). Rotate the handwheel to jog the Z axis. Each increment on the
handwheel will cause the Z axis to move 0.005". Rotating the
handwheel counterclockwise will cause the axis to move down-
ward, and clockwise rotation will move the axis up.

5). Jog the tip of the tool so it just touches the tool height offset sen-
sor. The LED’s on the sensor should light, indicating contact has
been made.

Set Z Axis Coordinate

Once Tool #1 has been positioned at the sensor, you must set the
machine’s Z axis coordinate to 0.0. This establishes the reference
plane (the top of the sensor) from which all tool length offsets are
measured. In order to set the Z axis position to 0.0, a short NC
program will need to be written and run on the machine. Follow
these steps to set the Z axis coordinate to 0.0.

1). Leaving the tool on the sensor, press the HOME button to return
the control to the home screen.

2). Press the MDI button. The MDI button is located to the right of
the NC Code listing window, above the menu buttons on the bot-
tom of the screen. The NC code will disappear from the window
when in MDI mode.
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3). Select the Program Functions button from the Home Menu. The
program functions menu allows us to open an on screen keyboard.
The keyboard will be used along with the numeric keypad on the
control to create a one line NC program. The Program Functions
MDI menu appears.

4). Open the G+M code keyboard by selecting Keyboard. A small
G+M Code specific keyboard appears. This keyboard has all of the
letters used in common NC programming. (A QWERTY key-
board is available by pressing the More button on the keyboard.)

5). Using a combination of the keyboard and the numeric keypad,
type G92Z0.0. The NC code will appear in the NC code window
as you type.

6). Close the keyboard by pressing the Close button on the bottom
right corner of the keyboard.

7). Press the Cycle Start button on the pendant to run the program.
The machine’s position will be updated on the display. Note that
the Z axis position now reads 0.0000

Establish Offset for Tool #2

Tool #2 will now be installed in the spindle and jogged to the top
of the tool height offset sensor. Because tool #2 is a different length
than tool #1, the spindle head will be at a different location when
tool #2 is in contact with the sensor. This difference in spindle
head location is the tool length offset. The tool length offset can
then be taken directly off of the control.
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1). Jog Tool #1 away from the workpiece and install Tool #2.
2). Jog Tool #2 to the sensor following the same procedure as Tool #1.

Tool #2 should just touch the top of the sensor and the LED’s on
the sensor should light.

Note that the Z axis coordinate on the control unit now reads a
number different from Tool #1. If Tool #2 is longer than Tool #1,
the Z axis position will read a positive value. If Tool #2 is shorter
than Tool #1, the Z axis position will read a negative value. This
value is the Tool Length Offset for Tool #2. Write this number on
a sheet of paper.

,�3
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In order to record the Tool Length Offsets, we must set some of
the tool parameters. For a brief summary of all the tool parameters,
see the Tool Parameters Section of this guide.

Select TOOLS from the General Mode Button Bar at the bottom
of the screen. The tool setup dialog box will be displayed on the
screen. There are four parameters of interest for this tutorial,
Record Number, Tool ID, Load Method and Length. Note that
your display may appear slightly different from the screens pictured
in this manual.

Record Number: The Record Number Field is an internal register
maintained by the system to keep track of tools. It cannot be
changed by the user.

Tool ID: The Tool ID number is the number that defines the tool
in an NC program. When a tool change is commanded, the Tool
ID number is the number specified by the “T” code. For example,
M06T3 specifies a tool change to Tool ID #3.

Load Method: This option specifies how a tool is to be loaded into
the machine. Options include:

♦ Manual

♦ Auto Load
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Both Auto Load and Manual Load are available on the VMC-5000
with the Automatic Tool Changer. When Auto Load is selected,
tools are automatically loaded from and unloaded to the ATC.

Length: The length is the Tool Length Offset. In the setup for this
tutorial, Tool ID #1 has a length of zero (Tool #1 is the reference
tool from which other tools are measured). Tool #2 has a length
that was determined during the steps above.

Define Tool #1:

We need to create a tool definition for Tool #1. Tool #1 is the 1/
8" End Mill. Because it is also our reference tool, the Tool Length
for Tool #1 is set to zero. The tool ID should be set to 01. Enter
these parameters in the Tool Data table. Set the Load Method to
Auto Load.

Define Tool #2

Create a tool definition for Tool #2. Tool #2 is the 1/4" End Mill.
The value found earlier in this exercise (Tool Length Offset) is the
Tool Length. The Tool ID for Tool #2 is 02. Enter these param-
eters in the Tool Data Table. Set the Load Method to Auto Load.

Additional Tools

If this program used additional tools, you would repeat the above
procedure to determine the offsets for the additional tools. Keep in
mind that the tool offset would be relative to Tool #1.

Data Reset

Press the Data Reset button to save the tooling information to the
controller.
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1). Reinstall Tool #1 in the spindle. Tool #1 is the reference tool, so
we will be using this tool to set the workpiece origin.

2). Use the Power Feed keypad to jog the tool to the approximate
0,0,0 location on the workpiece. Once the tool in the general area
of the origin, use the Jog Handwheel to fine position the tool.

3). Once the tool is close to the corner of the workpiece, use the Jog
Handwheel to jog the machine 0,0,0 location. To use the
Handwheel, press the Handwheel button on the pendant. Select
the appropriate axis motion key from the motion keys above the
power feed keys. For now select the Z key to set the Z axis as the
current axis for motion.

4). The LCD display on the pendant now displays “Handwheel Mul-
tiplier Select” options (X1 X10 X50 X100) selectable by the
functions keys (F1 through F4 respectively). The Handwheel Mul-
tiplier options determine how far the axis moves for each
increment on the handwheel. With X100 selected, the axis will
move .010" each time the handwheel is incremented. With X50
selected, the axis will move 0.005", X10 will move the axis 0.001"
and X1 will move the axis 0.0001. Select a Handwheel Multiplier
by pressing the corresponding F Key. For now, select X50 by press-
ing the F3 key.

+Z

+Y

+X

Tool

Point of Origin
(0,0,0)
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The MILLTWO.NC program uses the top left front corner of the
workpiece as the Origin, or 0,0,0 location for the machine, relative
to Tool #1. In preparation for running the NC program, Tool #1
needs to be manually jogged to this location and the machine posi-
tion set. The Power Feed and the Jog Handwheel will be used to
position Tool #1 over the workpiece origin.
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5). Rotate the handwheel to jog the Z axis. Each increment on the
handwheel will cause the Z axis to move 0.005". Rotating the
handwheel counterclockwise will cause the axis to move down-
ward, clockwise rotation will cause the axis to move upward.

6). Use the Jog Handwheel in correspondence with the X, Y, and Z
axes keys as well as the Handwheel Multiplier options to jog the
tool to the 0,0,0 location.

Set the Machine Coordinate

Once the tool has been positioned over the origin of the
workpiece, you must set the machine’s coordinate system to 0,0,0
before cutting the part. This establishes the reference point from
which all tool motions are programmed.

1). Without moving the tool, press the MDI button on the CRT.
The MDI button is located to the right of the NC Code listing
window, above the menu buttons on the bottom of the screen.
The NC code will disappear from the window when in MDI
mode.

2). The machine position is reset by running a short NC program
that resets the current machine position to 0,0,0 using G+M cod-
ing. Select the Program Functions button from the Home Menu.
The Program Functions MDI menu appears.

3). Open the G+M code keyboard by selecting Keyboard. A small
G+M Code specific keyboard appears. This keyboard has all of the
letters used in common NC programming. (A QWERTY key-
board is available by pressing the More button on the keyboard.)
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4). Using a combination of the keyboard and the numeric keypad,
type G92X0Y0Z0. The NC code will appear in the NC code win-
dow as you type.

5). Close the keyboard by pressing the Close button on the bottom
right corner of the keyboard.

6). Run the NC program to set the machine’s working coordinates to
the current tool location. Press the Cycle Start button on the pen-
dant to run the program. The machine’s position will be updated
on the display. Note that the X, Y, and Z axes positions now read
0.0000

7). Return to MILLTWO.NC by pressing the PROG button above
the MDI button. MILLTWO.NC is now returned as the active
NC program.
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You are now ready to machine the MILLTWO.NC program. Re-
view the Safety Checklist at this time to ensure that all safety con-
siderations are being met. It is also a good habit to jog the tool
slightly above the workpiece in before running the program. Once
the tool is positioned somewhere above the workpiece, you may
run the NC file.

1). Jog the tool above the workpiece. You may use either the Power
Feed keypad or the Jog Handwheel to jog the tool.

2). Run the NC program. Start the machining process by pressing
the CYCLE START button on the pendant. The machine will
automatically run your NC program, including the tool changes.

3). Once your NC file is finished, use either the power feed or Jog
Handwheel to move the tool to a safe location before removing
the workpiece.

4). Press in the Emergency Stop button on the controller before
opening the Safety Shield and removing the workpiece.

Congratulations, you have just machined your first multiple tool
part on the VMC-5000 Machining Center.
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Group G Code Usage Comments

Interpolation 0 Rapid Traverse
1 Linear Interpolation
2 Circular/Helical CW
3 Circular/Helical CCW

Interpolation 80 Reset Fixed Cycle
Hole Making 81 Drill Cycle
Cycles 82 Counterbore with Dwell

83 Deep Hole Drill
84 Tap Cycle (Conventional Tapping) Not Supported
84.1 Tap Cycle (Rigid Tapping) Not Supported
85 Bore/Ream Cycle
86 Bore Cycle, Dead Spindle Retract Not Supported
87 Back Bore Cycle Not Supported
88 Web Drill Do not use UV Offsets
89 Bore/Ream with Dwell

Pattern Cycles 37 Cancel Pattern
38 Rectangluar Pattern
39 Circle Pattern

Plane Selection 17 XY Plane
18 XZ Plane
19 YZ Plane

Cutter Compensation 40 Cutter Compensation OFF
41 Cutter Compensation LEFT
42 Cutter Compensation RIGHT

Acceleration/ 45 Acceleration/Deceleration ON
Deceleration 46 Acceleration/Deceleration OFF

Local Coords. 52 Local Coordinate System

Cornering 60 Positioning Mode
61 Contouring Mode

������
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Group G Code Usage Comments

Inch/Metric 70 Inch Programming
71 Metric Programming

Abs/Inc 90 Absolute Programming
91 Incremental Programming

Feedrate 93 Inverse Time Feedrate (1/T)
94 Feed Per Minute
95 Feed Per Tooth

Spindle 97 Constant Spinde Speed (S=RPM)
97.1 Constant Spindle Speed (S=Surface Speed)

Scaling 150 Scaling OFF
151 Scaling ON

Non Modal 4 Dwell
12 Contouring Rotary Axis Unwind
28 Auto Return to Reference Point
29 Auto Return From Reference Point
36 Move to Next Operation Location
51 Vector Probe a Surface Not Supported
68 Tool Probe Cycle Set Tool Length Not Supported
69 Tool Probe Cycle Check Tool Length Not Supported
72 Set Stylus and Tip Dimension Not Supported
73 Set Probe Stylus Tip Dimensions Not Supported
74 Set Probe Length Not Supported
75 Locate Internal Corner Not Supported
76 Locate External Corner Not Supported
77 Locate Surface Not Supported
78 Locate and Measure Bore of Boss Not Supported
79 Measure Pocket or Web Not Supported
92,92.1 Position Set
99 Position Set Cancel

Non Modal 9 Exact Stop
Modifiers 50 Pallet Coordinates

98 Machine Coordinates (Tool Tip)
98.1 Machine Coordinates
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Group M Code Usage Comments

Mechanism Control 0 Program Stop
1 Optional Stop
2 End Of Program
3 Spindle ON CW
4 Spindle ON CCW Not Supported
5 Spindle Stop Coolant OFF
6 Tool Change
7 Coolant #2 ON
8 Coolant #1 ON
9 Coolant OFF
10 Clamp Axis Not Supported
11 Unclamp Axis Not Supported
13 Spindle ON CW Coolant ON
14 Spindle ON CCW Coolant ON Not Supported
19 Spindle Stop (oriented) Not Supported
26 Spindle Axis Full Retract
27 Coolant #3 ON
28 Coolant #4 ON
29 Coolant #5 ON
30 End Of Program
34 Enable Data Acquisition
35 Disable Data Acquisition
41 Spindle Constant Power Mode
42 Spindle Constant Torque Mode
48 Feed and Spindle Speed Override Enable
49 Feed and Spindle Speed Override Disable
58 Probe (Disarm Spindle Probe) Optional
59 Probe (Arm Spindle Probe) Optional
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A Quick Change Tooling option is available for the VMC-5000
(ACC-5141). Quick Change Tooling is not available for the
VMC-5500. The installation procedure is described below.

Installing the Quick Change Tooling Option on the VMC-5000
Machining Center is a three-step process:

1. Installing the tool body in the machine spindle

2. Attaching the cutting tool to the tool holder

3. Mounting the tool holder to the tool body
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Refer to the drawing on the following page for the location of the
parts referenced in these instructions.

To install the tool body into the spindle:

 1. Insert the draw bolt and washer (from the Machining Center
Accessory Kit) into the top opening of the spindle shaft.

 2. Insert the spindle locking pin (from the Accessory Kit) into the
opening on the side of the spindle to keep it from rotating.

 3. Insert the tool body into the bottom opening of the spindle until
it makes contact with the spindle taper.

 4. Screw the draw bolt into the tool body until secure.

 5. Remove the spindle locking pin.

To remove the tool body from the spindle:

 1. Insert the spindle locking pin into the opening on the side of
the spindle.

 2. Loosen the draw bolt approximately two turns.

 3. Use a hammer (preferably brass) to hit the top of the draw bolt
to release the tool body from the spindle taper.

 4. While holding the tool body in place, loosen the draw bolt
completely and allow the tool body to drop into your hand.

 5. Remove the spindle locking pin.
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 1. Insert the tool into the bottom opening of the tool holder.

 2. Tighten the set screw on the side of the tool holder while holding
the tool in place. Make sure the set screw is pressing against the
flat of the tool.

Cutter

Tool Holder

set screw

Spindle

Draw Bolt

Quick Change
Tool Body

spindle
taper

Collar
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To mount the tool holder to the tool body:

1. Insert the spindle locking pin (from the Accessory Kit) into the
opening on the side of the spindle to keep it from rotating.

2. Screw the collar all the way onto the tool body.

3. Now unscrew the collar approximately 1-1/2 turns.

4. Press the tool holder up into the tool body until it seats into place
(This occurs when the two indents on the top of the tool holder
align with the locking pins inside the tool body.)

5. Hand-tighten the collar. Do not overtighten.

6. Remove the spindle locking pin.

To remove the tool holder from the tool body:

1. Insert the spindle locking pin (from the Accessory Kit) into the
opening on the side of the spindle to keep it from rotating.

2. Hold the tool holder, then unscrew the collar approximately
1-1/2 turns. Remove the tool holder.

3. Remove the spindle locking pin.
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A tool height offset sensor is included with every Quick Change
Tooling unit. This sensor helps to establish a constant reference
point for setting tool offsets for multiple tools.

The battery powered sensor uses the machine’s frame to provide an
electrical circuit. When a tool contacts the sensor the circuit closes,
energizing the sensor’s LED indicators. You must place the sensor
on a conductive surface, such as the cross slide, for this to take place.

See Multiple Tool Setup in Section3  for information on establishing
reference points and offsets with the Quick Change Tooling unit.
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There is a sample multiple tool NC program on the Samples disk.
Section 3, Quick Start, provides tutorials for both single and mul-
tiple tool programs. The procedures for MILLTWO.NC are the
same as MILLONE.NC, with the addition of the following sec-
tions.

Multiple tool programming is not available for the proLIGHT 5500.

4�����--
��1��!�	�����

When programming tool changes for multiple tool programs, use
M06 and a T code to specify the tool change, then M03 and an S
code to turn the spindle on. Repeat this procedure for each tool
change.

For example:

M06T01; Specifies tool change to Tool #1

M03S1500; Turns the spindle on with a speed of 1500

M06T02; Specifies tool change to Tool #2

M03S1500; Turns the spindle on with a speed of 1500

M06T03; Specifies tool change to Tool #3

M03S1500; Turns the spindle on with a speed of 1500

When you run your program, the machine stops at your first pro-
grammed tool change. A message appears on the control screen, telling
you that the machine has stopped for an operator requested tool
change.

1. Open the door to the machine.

2. Change the tool.

3. Close the door to the machine.

4. Clear the message on the control screen by pressing the
CLEAR button.

5. Press the Cycle Start button on the pendant to start the ma-
chine.

6. Repeat this procedure for each tool change.
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Section 3 details one method of setting the tool length offset. There
are other methods you may use. This method sets the offset for each
tool based on a Tool Gauge Plug used as a reference point.

Use a non-cutting reference plug installed in the spindle to set the tool
length offsets for all the tools.

1. Install a reference plug into the spindle.

2. Use the pendant to jog the reference plug  to a reference point
(such as the top of the stock) on the Z axis. A height offset sen-
sor also works well.

3. Use MDI to set the Z position to zero at the reference point.
To do this, run program G92Z0 when the reference plug is at
the reference point.

4. Install Tool #1 in the spindle. Jog Tool #1 to the same Z axis
position.

The Z axis readout on the pendant (or on the Home display on
screen) now has a number other than zero. This is the tool
length of Tool #1 (relative to the reference plug).

5. Enter this Z axis value in the length field for Tool #1.

6. Repeat steps 4 and 5 for additional tools.

7. Install Tool #1 in the spindle.

8. Mount your workpiece on the cross slide.

9. Position Tool #1 to the Z axis reference on the workpiece (usu-
ally Z=0 is the top of the workpiece.

10. Run the MDI program  to set the Z axis position (G92Z0).

11. Run your NC program.
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You can purchase the VMC-5000 Machining Center with an op-
tional low voltage light (ACC-5720). This factory installed option
is capable of illuminating the entire work surface within the
machine’s safety enclosure.
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The light is attached to a gooseneck mounted on the inside back
panel of the machine. Position the light by bending the gooseneck
and moving the light.

When positioning the light, remember to:

❑ Keep the light away from cutting fluids or anywhere cutting
fluids may splatter.

❑ Keep the light away from moving machinery, including the
machine’s spindle head, 4th axis rotary positioner, and auto-
matic tool changer.
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You can turn the light on and off in two ways:

❑ using M codes

❑ pressing the Ctrl and More keys on the pendant

Using M codes

Use the M codes to turn the light on and off during an NC pro-
gram. Insert these codes in your NC program when you want to
turn the light on and off:

M100 Turns the light ON

M101 Turns the light OFF

Pressing the Ctrl and More keys

Press the Ctrl and More keys to turn the light on and off. Pressing
these keys toggles the light on and off. Pressing the Ctrl and More
keys overrides any M codes you have programmed for turning the
light on and off.
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The light uses a 12 volt, 20 watt Halogen light bulb. To change
the light bulb:

1. Turn off power to the light, then disconnect the VMC-5000
from all power sources. Let the light cool off before you re-
move the bulb.

2. Unscrew the front of the lamp housing, which contains the
lens and reflector.

3. Pull the bulb straight out of the socket.
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4. Using a plastic wrapper or tissue as protection for the new
bulb, firmly push the replacement bulb straight into the socket
until it bottoms out.

5. Screw the front of the lamp housing back in place.
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Only qualified, designated operators or maintenance personnel
should operate or perform maintenance or repair work on the
VMC-5000 Machining Center. Maintenance personnel should
only begin such work after reading all safety, general, and mainte-
nance instructions.

The instructions in this section are intended for qualified personnel
only. If you are unsure of proper maintenance procedures, do not
attempt to perform maintenance on the machining center or its
components.

Performing preventative maintenance on your VMC-5000 Ma-
chining Center ensures a longer, trouble-free life for the machine.

This section describes the maintenance you need to perform on
various parts of the machine, as well as describing the proper main-
tenance for the operator station and the pendant.
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Follow these procedures to maintain the various parts of the machine.
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The VMC-5000 machine uses pre-loaded ball screws on all three axes.
The screws are factory-lubricated with a long-life, waterproof, multi-
purpose Lithium base ball screw lubricant. This lubricant lasts for
100 hours of machine use. After 100 hours, apply more lubricant
over the entire length of the screw.

To gain access to the ball screws:

1. Jog the cross slide and spindle to the extreme negative end of
travel on all axes.

2. Remove the bellows cover by removing the two button head
cap screws from the bracket holding the bellows at one end.

3. Use a small brush to apply the lubricant evenly along the entire
length of the ball screw.

Spindle Head
Button Head Cap Screw

Bellows Cover

Linear Rod

Ball Screw

Bellows Cover
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The saddle engages the linear rods attached to the base of the ma-
chining center. A ball screw moves the saddle along the Y axis. The
linear rods running through the top of the saddle engage the cross
slide. A ball screw moves the cross slide along the X axis. The oil
ports for the X axis and Y axis linear rods are located on the saddle.
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Set Screws (Y Axis)

Set Screws (X Axis)

Bearing

Oil Port

Oil PortSet Screws (Y Axis)

Set Screws (X Axis)

Bearing
Bearing

Linear Rod (X Axis)

Felt Pad

:
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The linear slides on the VMC-5000 consist of linear rods and linear
bearings. It is very important that you maintain a thin film of lubri-
cant on the surface of the linear rods to minimize wear. The linear
rods wear very quickly with no lubrication.

Lubrication

Light Machines provides a small oil can with the machining center.
Use SAE 10W engine oil (see properties at right) for lubricating
the linear rods.

There are thick oil-impregnated felt pads between the bearings in the
saddle that keep a thin film of oil on the linear rods. Lubricate each rod
(there are six) through its own oil port. The oil ports are located on
the saddle for the X and Y axes, and on the spindle head for the Z axis.

You should lubricate the rods every 30 days or 100 hours of use,
whichever comes first. When applying oil to the oil ports, pull the
trigger on the oil gun slowly to allow the felt pads to soak up the oil.
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Adjustment

You can adjust the linear bearings to remove any play in the saddle
or spindle. The bearings are factory-adjusted and should not require
adjustment for at least 1000 hours of use. Be very careful not to over-
tighten the bushings because overtightening can cause overworking
and overheating of the motor, and excessive wear to the rods, bushings
and ball screws. To adjust the linear bushings, follow the steps below.

1. Jog to the extreme positive end of motion on the axis you are
adjusting. Shut off power to the system. Unplug the machine.

2. Remove part of the servo motor cover for the axis you are ad-
justing. Loosen the screws but do not remove the portion of
the cover that has the wires coming out of it. Do not remove
the whole cover at once or you may damage the wiring.

3. Loosen all eight recessed allen setscrews on the axis you are ad-
justing. They are located on the four sides of the saddle for the
X and Y axes, and on the sides of the spindle for the Z axis.
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Bearing

Set Screws
push on the
bearing when
tightened
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4. Tighten the two setscrews for each bearing while checking the
force it takes to turn the ball screw. Tighten the setscrews (apply-
ing approximately 4-8 in/lb of torque) until the force required
to turn the ball screw pulley increases when turning it by hand.
Then back the setscrews off by 1/8-turn. Repeat this procedure
for all four bushings on each axis.

If you need to use excessive force to turn the lead screw, you
have adjusted the bearing too tightly.

5. Replace the servo motor cover.
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Two Piece Spindle Head

Light Machines ships the VMC-5000 Machining Center with a
factory-aligned two piece spindle head. You should not attempt to
align the spindle head without first contacting Light Machines.

Spindle Motor

The spindle motor on the VMC-5000 Machining Center is a
brushless DC motor. The ball bearings on the motor shaft are the
only wearing parts on the motor. The ball bearings are sealed, life-
time-lubricated bearings that do not require special maintenance.

Checking for Spindle Shaft Play

The spindle shaft is pre-loaded against sealed ball bearings that do
not require lubrication or user maintenance. You should, however,
check the spindle shaft for both radial play (side to side) and axial
play (up and down). If the spindle shaft starts to develop play (or
begins to make unusual noises while in operation), contact Light
Machines (800-221-2763).

To check for play, grip the spindle shaft and push and pull it in
each direction along both axes. The spindle shaft should be firm
against your pressure.

Axial Play

Radial Play
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Spindle Belt

The spindle motor drives the spindle shaft with a serpentine belt.
If the belt becomes loose, it wears out quickly and slips during
moderate spindle loads.

To adjust the spindle serpentine belt:

1. Make sure all power to the system is shut off. Unplug the machine.

2. Loosen the four motor bolts one revolution.

3. Using your hand, push the motor towards the back of the machine
until you have taken up any slack in the belt.

4. While still holding the motor in place towards the back of the
machine, tighten the four motor bolts.

5. Turn the spindle shaft to make sure the spindle runs freely by
hand and the spindle motor turns. If everything appears all
right, try turning on the spindle motor and slowly turning up
the spindle speed. Check for excessive vibration.
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Checking and Adjusting the Y Axis Drive Belt

The axis drive belts are located between the servo motors and ball
screws on each axis. Normally, they should not need adjustment, but
you should check every 250 hours.

1. Remove the 5 button head cap screws on the motor box cover
and the two on the top of the motor box.

2. Slide the motor box cover off.

Remove the two 
top screws.

Pull the cover towards you
to expose the drive belt.

Remove the five
bottom screws.

3. Apply approximately 3 pounds of force on the center point of
the belt. It should deflect no more than 1/8-inch (3mm).

If the belt needs adjustment:

1. Loosen the four screws holding the servo motor onto the motor
mount..

2. Slide the motor to increase tension on the belt and retighten
the screws.

 3. Check the deflection again.
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Remove the screws.
Pull back then 
lift left side up.

 3. Apply approximately 3 pounds of force on the center point of
the belt. It should deflect no more than 1/8-inch (3mm).

If the belt needs adjustment:

 1. Loosen the four screws holding the servo motor onto the motor
mount.

 2. Slide the motor to increase tension on the belt and retighten
the screws.

 3. Check the deflection again.

Checking and Adjusting the X Axis Drive Belt

 1. Remove the two button head cap screws from the top of the motor
box and the seven button head cap screws from the bottom of
the motor box cover.

 2. Pull the motor box back approximately 1 inch until it comes
off the motor mount. Lift the left side of the motor box  up
and over the motor to expose the drive belt.
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Remove the 
front screws.

Lift up the cover.

Remove the back screws.

Loosen the back 
bottom screws.

Checking and Adjusting the Z Axis Drive Belt

 1. Remove the two button head cap screws on the front of the
motor box and five of the seven button head cap screws on the
back. Loosen but leave in place the two bottom screws on the
back of the motor box cover.

 2. Gently move the box front and back while pulling it up until it
is completely off of the motor mount.

If the belt needs adjustment:

 1. Loosen the four screws holding the servo motor onto the motor
mount.

 2. Slide the motor to increase tension on the belt and retighten
the screws.

 3. Check the deflection again.
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To clean the exterior surfaces of the machine, including the safety
shields:

❑ Use a damp, soft, lint-free cloth.

❑ Do not use aerosol sprays, solvents, or abrasives.

❑ To clean the safety shields, put household glass cleaner on a
soft cloth and wipe until clean.
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Performing preventative maintenance on your VMC-5500 Ma-
chining Center ensures a longer, trouble-free life for the machine. We
provide instructions for preventative maintenance in the following
paragraphs.
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The VMC-5000 machine uses pre-loaded ball screws on all three axes.
The screws are factory-lubricated with a long-life, waterproof, multi-
purpose Lithium base ball screw lubricant. This lubricant lasts for
100 hours of machine use. After 100 hours, apply more lubricant
over the entire length of the screw.

To gain access to the ball screws:

1. Jog the cross slide and spindle to the extreme negative end of
travel on all axes.

2. Remove the bellows cover by removing the two button head
cap screws from the bracket holding the bellows at one end.

3. Use a small brush to apply the lubricant evenly along the entire
length of the ball screw.
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Spindle Head
Button Head Cap Screw

Bellows Cover

Linear Rod

Ball Screw

Bellows Cover

proLIGHT
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The saddle engages the linear rods attached to the base of the ma-
chining center. A ball screw moves the saddle along the Y axis. The
linear rods running through the top of the saddle engage the cross
slide. A ball screw moves the cross slide along the X axis. The oil
ports for the X axis and Y axis linear rods are located on the saddle.

Set Screws (Y Axis)

Set Screws (X Axis)

Bearing

Oil Port

Oil PortSet Screws (Y Axis)

Set Screws (X Axis)

Bearing
Bearing

Linear Rod (X Axis)

Felt Pad��������������
�����(� �**���
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The linear slides on the VMC-5000 consist of linear rods and linear
bearings. It is very important that you maintain a thin film of lubri-
cant on the surface of the linear rods to minimize wear. The linear
rods wear very quickly with no lubrication.

Lubrication

Light Machines provides a small oil can with the machining center.
Use SAE 10W engine oil for lubricating the linear rods.

There are thick oil-impregnated felt pads between the bearings in the
saddle that keep a thin film of oil on the linear rods. Lubricate
each rod (there are six) through its own oil port. The oil ports are
located on the saddle for the X and Y axes, and on the spindle head
for the Z axis.

You should lubricate the rods every 30 days or 100 hours of use,
whichever comes first. When applying oil to the oil ports, pull the
trigger on the oil gun very slowly to allow the felt pads to soak up the oil.
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Adjustment

You can adjust the linear bearings to remove any play in the saddle
or spindle. The bearings are factory-adjusted and should not require
adjustment for at least 1000 hours of use. Be very careful not to over-
tighten the bushings because overtightening can cause overworking
and overheating of the motor, and excessive wear to the rods, bushings
and ball screws. To adjust the linear bushings, follow the steps below.

1. Jog to the extreme positive end of motion on the axis you are
adjusting. Stop just before the limit switch trips. Shut off power to
the system. Unplug the machine.

2. Remove part of the servo motor cover for the axis you are adjust-
ing. Loosen the screws but do not remove the portion of the
cover that has the wires coming out of it. Do not remove the
whole cover at once or you may damage the wiring.

3. Loosen all eight recessed allen setscrews on the axis you are adjust-
ing. They are located on the four sides of the saddle for the X
and Y axes, and on the sides of the spindle for the Z axis.
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4. Tighten the two setscrews for each bearing while checking the
force it takes to turn the ball screw. Tighten the setscrews (apply-
ing approximately 4-8 in/lb of torque) until the force required
to turn the ball screw pulley increases when turning it by hand.
Then back the setscrews off by 1/8-turn. Repeat this procedure
for all four bushings on each axis.

If you need to use excessive force to turn the lead screw, you
have adjusted the bearing too tightly.

5. Replace the servo motor cover.
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Two Piece Spindle Head

Light Machines ships the VMC-5500 Machining Center with a
factory-aligned two piece spindle head. You should not attempt to
align the spindle head without first contacting Light Machines.

Spindle Assembly

The VMC-5500 spindle components have been specially lubricated
for maintenance free operation. Never attempt to lubricate or other-
wise service the VMC-5500  spindle assembly. Only qualified
specialists should service your machine’s spindle assembly.
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The axis drive belts are located between the servo motors and ball
screws on each axis. Normally, they should not need adjustment, but
should be checked every 250 hours.

Checking and Adjusting the Y Axis Drive Belt

 1. Remove the 5 button head cap screws on the motor box cover
and the two on the top of the motor box.

 2. Slide the motor box cover off.

���1�(��

!*1#������������*������*�����.��+

������������*#����B�������*1#�����

���*������*�

 3. Apply approximately 3 pounds of force on the center point of
the belt. It should deflect no more than 1/8-inch (3mm).

If the belt needs adjustment:

1. Loosen the four screws holding the servo motor.

2. Slide the motor to increase tension on the belt.

3. Tighten the screws and check the deflection again.

Remove the two 
top screws.

Pull the cover towards you
to expose the drive belt.

Remove the five
bottom screws.
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Checking and Adjusting the X Axis Drive Belt

 1. Remove the two button head cap screws from the top of the motor
box and the seven button head cap screws from the bottom of
the motor box cover.

 2. Pull the motor box back approximately 1 inch until it comes
off the motor mount. Lift the left side of the motor box  up
and over the motor to expose the drive belt.

Remove the screws.
Pull back then 
lift left side up.

 3. Apply approximately 3 pounds of force on the center point of
the belt. It should deflect no more than 1/8-inch (3mm).

If the belt needs adjustment:

 1. Loosen the four screws holding the servo motor onto the motor
mount.

 2. Slide the motor to increase tension on the belt and retighten
the screws.

 3. Check the deflection again.
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Checking and Adjusting the Z Axis Drive Belt

 1. Remove the two button head cap screws on the front of the motor
box and five of the seven button head cap screws on the back.
Loosen but leave in place the two bottom screws on the back of
the motor box cover.

 2. Gently move the box front and back while pulling it up until it
is completely off of the motor mount.

Remove the 
front screws.

Lift up the cover.

Remove the back screws.

Loosen the back 
bottom screws.

If the belt needs adjustment:

 1. Loosen the four screws holding the servo motor onto the motor
mount.

 2. Slide the motor to increase tension on the belt and retighten
the screws.

 3. Check the deflection again.
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To clean the exterior surfaces of the machine, including the safety
shields:

❑ Use a damp, soft, lint-free cloth.

❑ Do not use aerosol sprays, solvents, or abrasives.

❑ To clean the safety shields, put household glass cleaner on a
soft cloth and wipe until clean.
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There are a few guidelines for maintaining your operator station in
a shop environment.
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Follow these general rules for operator station care.

❑ Keep the operator station out of direct sunlight, away from
sources of heat, and in a relatively clean environment.

❑ Keep liquids away from the operator station.

❑ Keep oil, grease, metal chips and excess dust away from the op-
erator station.

❑ Don’t block the fan or air filter on the operator station; they are
required for air circulation.
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Keep the exterior of your operator station clean and dust free. To
clean the exterior surfaces of the operator station, including the
touchscreen:

❑ Use a damp, soft, lint-free cloth.

❑ Do not use aerosol sprays, solvents, or abrasives.

❑ To clean the touchscreen, put household glass cleaner on a soft
cloth and wipe until clean. Do not spray the cleaner directly on
the screen, because the cleaner may drip into the operator station.
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You need to check the air filter on the operator station every 100
hours of operation. The air filter is located on the bottom panel of
the operator station. To clean the air filter:

1. Disconnect power to the machining center.

2. Carefully lay the operator station on its right side (when look-
ing at it from the front). Be sure to use proper lifting
techniques when moving the operator station.
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3. Remove the four phillips head screws from the air filter.
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4. Remove the filter and wash it under running water to remove
any foreign particles.

5. Let the air filter dry, or air dry it carefully. Be sure not to re-
move any filter material from the filter when drying.

6. Remount the air filter on the operator station using the four
phillips head screws.

7. Lift the operator station to its normal upright position.

8. Reconnect power to the machining center.
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If you purchased the 4th Axis Rotary Positioner option for your
VMC-5000 Machining Center, you must keep it properly lubri-
cated. This will extend its life and ensure maximum operational
performance.
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Oil level and cleanliness should be checked regularly. Change the oil
once or twice a year. If there is any evidence of contamination, the
gear box should be flushed with clean solvent, the seals checked and
replaced if required, and more frequent oil changes considered.

The lubricant must be a premium quality heavy-duty industrial
gear oil for enclosed gear sets. The oil must provide good rust and
corrosion protection, oxidation stability, foaming resistance, and
pressure characteristics which minimize temperature rise.

Since some oil could be lost through the seals, the oil level should be
checked weekly or more frequently should you find it necessary to
add much oil at the weekly checks.

Oil is added through the top of the unit after removing the top plug.
As oil is added, check the oil level through the sight glass on the
side of the unit. When draining oil, loosen the top plug to vent.
Replace the drain plug before adding oil.
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