Z-Bot Automatic Tool Changer
LittleMachineShp
( .Com
O

The premier source of tooling, parts, and accessories for bench top machinists.

The Z-Bot Automatic Tool Changer - model ATC-X2

The Z-bot Automatic Tool Changer is designed to work with the popular Tormach tooling system.
This system employs an R8 or MT3 collet which remains in the spindle and accepts a % straight
shank undercut tool holder. It is designed for a high degree of repeatability and is particularly
suited to CNC milling. The system employs a chain driven tool tray, a compressor driven power
draw bar, a solenoid air valve, a control module, integrated spindle control interface, a Mach3
plugin, custom Mach3 configuration, Mach3 macros, and a Mach3 screen set.
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Z-Bot Automatic Tool Changer
For more information on the Tormach Tooling System, visit www.LittleMachineShop.com/Tormach

The Z-bot Power Draw Bar incorporates a stack of Belleville spring washers that preload the
drawbar into the tightened position. The force of the Belleville spring washers draws the collet into
the spindle and retains the tool holder.

To release the tool holder, air from the compressor is directed through a four way valve to a
double acting air cylinder. When the control handle is pushed downward, the air cylinder pushes
the piston rod down, thereby moving the lever arm so that it bears on the top of the drawbar. The
lever action multiplies the force of the air cylinder to provide more than 1000 Ibs of force to
overcome the action of the Belleville spring washers. This action releases the Tormach tool holder.

Conversely, when the control handle is moved up, the piston rod is pulled up, which allows the
lever arm to clear the top of the drawbar, and the Belleville spring washers pull the tool holder
tightly against the spindle.

The height of the mechanism is adjusted so that the lever arm clears the top of the drawbar which
allows free rotation of the spindle when milling.

A silencer/flow control is installed on the “up” air valve exhaust port to ensure the air cylinder
does not return too violently. It is adjusted and thread locked at the factory. The “down” exhaust
port has a simple air muffler as the Belleville washers slow its descent. Do not remove these air
controls as it will result in shortened life of the air cylinder.

The tool tray is a stepper motor driven attachment chain with integrated “tool claws.” Each tool
claw employs a rigid fork to hold the tool, a plastic spring to clamp the tool into the holder, and a
Delrin guide bearing for stability and positioning. The tray and holders are hard anodized aluminum
for durability. The spindle end of the tool tray also employs an alignment bearing to ensure all tool
holders achieve the same repeatable position when being inserted or removed from the mill. Tool
claws and bearings are replaceable in case of collisions or other machining mishaps. The tool tray is
mounted on a spring loaded suspension which is monitored with a pressure sensor below the table
to detect misalignment errors and prevent crushing damage from the mill head. A reed sensor and
magnet are used for detecting, calibrating, and monitoring the tool tray home position.

The software installation disc contains all necessary system and Mach3 components and modules to
run the tool changer.

The control module contains an integrated spindle controller, stepper controller, and tool changing
computer. A virtual com port emulator transforms USB communications into COMn type port
communication for Mach3. The virtual com port emulator is supplied with the software installation
disc and eliminates the need for extra Mach3 parallel port pins for operation. The only required
parallel port resources are a single pin for error condition signaling. This will usually be a limit
switch loop or e-stop loop that is already implemented. All tool changer errors are signaled via
status indicator lights, and are also routed to a single circuit which emulates a normally closed
switch. An error will open the connection and signal Mach3 to halt part program execution. Do not
operate the tool changer without it. Details are contained below.
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Z-Bot ATC X2 Contents

The following contents are included with the Z-Bot ATC-X2:
Power draw bar mill head mechanism*

Power draw bar solenoid 4 way air
valve

Z-Bot automatic tool tray w/motor
MT3 or R8 spring loaded draw bar*
Control module w/ integrated USB

spindle controller, draw bar controller,

and stepper driver
USB cable
Small roll double sided foam tape

Two M6 x 16mm socket head cap
screws

Two aluminum stand-offs

*not supplied with upgrade kit

Two V¥4-20 x .25 thumb screws*
Four ¥%-20 x .5 hex bolts*

Two 6-32 x 1.75” socket head cap
screws

Owners manual CD

Software and driver installation CD
Two rubber grommets

1 female crimp connector

Replacement air hoses (supplied with
upgrade kit only)

You must furnish an air hose coupling or fitting for your compressed air hose with a ¥ NPT male
thread.

Tools Required

You will need the following tools to install the Z-Bot Automatic Tool Changer:

Electric hand drill

Screw drivers

Hex (Allen) wrenches

End wrenches

4 capacity C-clamp

Teflon plumber’s thread seal tape
Wire stripper and crimp tool

0.25” transfer punch or center punch
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#7 and #36 drill bits
Transfer punches

%-20 and 6-32 plug taps and tap
wrench

.75 spade or Forstner bit
Tapping fluid
Tin snips
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Installing the Z-Bot Power Draw Bar

Follow these steps to install the Z-Bot Power Draw Bar. If you are upgrading from a hand
operated Power Draw Bar installation take note of special instructions in bold text.

Unplug the Mini-mill’s power cord before beginning!

Preliminary

Upgrading from Power Draw Bar-
proceed to step 4.

1. Remove the two screws holding the
sheet metal cover from the Z-axis fine
feed linkage mechanism and set the
sheet metal cover aside. Also remove
the two socket head cap screws
holding the front block to the mill
head and let the linkage dangle down.

2. Remove the two socket head cap
screws holding the Z-Axis knob
mounting block.
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Let the Z-knob assembly hand down.

3. Remove the four screws holding the
cover on the plastic control box.

4. Remove the screws holding the control
box to the mill head from the back of
the box.
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5. Reinstall the cover with the four
screws. Push the control box aside
temporarily.

Upgrading from Power Draw Bar -
Proceed to step 7.

6. On each side of the mill head scribe a
line 0.6 below the top of the red mill
head casting (or bottom of the black
casting). The model shown here has a
belt drive conversion installed. The
stock gear driven mill will have a
black top casting. These lines will be
used later to locate the holes for the
drawbar actuator assembly mounting
bolts.

Scribe line on other side of mill.
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7. Remove the axle bolt from the torsion
spring assembly.

The spring will re-coil to its resting
position.
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8. Back out the set screw and remove
the retaining collar from the torsion
spring main axle on the other side of
the column.

Collar removed.

9. Pull out the entire torsion spring
assembly. The spring is not needed for
CNC retro-fit mills, and will interfere
with the tool tray assembly. Also
unthread the stand-off bolt from the
mill head.
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Install the spring loaded drawbar and collett

Upgrading from Power Draw Bar - skip
this section.

1. Remove the appropriate Z-Bot Spring
Bar Assembly (R8 or MT3) from its
packing. Make sure the Belleville
washers and thrust washer are
arranged as shown.

2. Insert the drawbar (with the
Belleville washers installed) into the
top of the spindle as shown.

3. Install a Tormach collet into the
spindle and engage the drawbar.

4. Insert a Tormach tool holder into
the Tormach collet and tighten the
drawbar until it is finger tight.

5. Using a wrench, tighten the drawbar
against the spring washers another
one full turn. This is sufficient to
hold the tool. You may need to
adjust this again later when the
draw bar is fitted and tested.
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Install the drawbar mill head assembly

Upgrading from Power Draw Bar -
Proceed directly to step 7.

1. Push the cylinder piston rod to the up
position if it is not already there.
If you have a belt drive conversion
kit, place the belt around the larger
pulley to move the motor to its
forward most position.

2. Place the drawbar actuator assembly
so the center of the mounting holes
line up with the center of the score
lines.

Temporarily C-clamp the sides of the
draw bar housing to the mill head so
the mechanism is straight up and
down. Cover the front holes on each
side with the C-clamp pads.

3. Check the orientation of the lever arm
and ensure it is in the position shown
in the illustration above. Double check
that the holes are centered on the
score line. Check that there is
clearance between the drawbar and
lever arm. The spindle should spin
without interference. Tighten the
draw bar slightly, if necessary to allow
the spindle to turn freely.
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4. Using a transfer punch or center
punch, mark the locations of the rear
holes for the mounting bolts. Mark the
intersection of the line that you
scribed and the center of the hole for
each of the mounting bolt holes. Use a
#7 (0.2017) drill bit to drill the rear
mounting holes 0.5” deep. Use a ¥-20
plug tap and tapping fluid to tap the
rear mounting holes to a depth of at
least 0.4”. Clear the chips from the
holes. Thread 1/4-20 x .5” hex screws
through draw bar housing into the
tapped holes. Tighten the screws to
clamp the draw bar housing firmly to
the mill head.

5. Remove the C Clamp and drill, tap,
and insert hex bolts in the front holes
as above.
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Hex bolts on other side of mill.

6. Reinstall the Z-axis micro feed
mechanism block.

Optionally, use tin snips to trim the
sheet metal from the Z-axis fine feed
mechanism cover where it overlaps
the draw bar housing. Alternatively,
this cover may be left off the mill.
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Cover installed after trimming.

7. Using double sided tape, affix control
box to side of housing as shown.

Control box re-installed with tape.
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8. Install the sheet metal cover using ' l' —
thumbscrews. =~ - .

Install the draw bar solenoid module

1. Mark the column side for the upper
hole as shown, 2 from the top of
the column casting, and .625” in
from the rear edge of the column.
Drill and tap the upper hole with a
#36 drill and 6-32 tap. Use tapping
fluid and proceed carefully.
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2. Secure the solenoid to the column
through the upper screw and
standoff as shown. Using a transfer
punch mark and drill the location of
the lower hole. Drill and tap the
lower hole for a 6-32 screw as
above.

Remove the upper screw and thread
both screws and standoffs onto the
solenoid as shown.

Tighten securely to the mill column.

© 2007 Z-Bot LLC -All rights reserved Page 15



Z-Bot Automatic Tool Changer

3. Upgrading from Power Draw Bar
only-Remove the old hand valve and
hoses as follows: Disconnect the
compressor hose from the hand
valve. Remove the air hoses from
the cylinder elbows by pushing in on
the plastic connector while gently
pulling on each hose; cutting the
hoses may make this easier. Discard
old hoses. Uninstall the hand valve
by removing the retaining nuts from
inside the housing. Unthread and
save the compressor hose
connector. You can discard the
hand actuator. Insert new hoses
(supplied with upgrade kit) through
the housing holes and into the
cylinder elbows, making sure to
push the hose with the black tape
marker into the bottom cylinder
elbow. When you are done, it
should look exactly like the picture
on the right.

4. All users - Push free ends of air
hoses into the solenoid module,
being careful to match the colors of
the push connectors with the band
on the hose. If done correctly, the
top elbow of the cylinder connects
with the bottom elbow of the
solenoid.

5. Screw the appropriate quick
connect for your air compressor
hose into the center connector
marked “P” (pressure) using Teflon
tape to seal the threads. Do not
hook up the pressure air hose yet.
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Install the tool tray

1. Back out retaining screws and remove
the swarf gate from the end of the
table; this will be replaced with the tool
tray.

2. Secure the tool tray through the original
swarf gate holes using the supplied M6
socket head cap screws. Tighten
securely.
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Install and wire the control module

3. Remove the cover screws from the
Mini-mill’s spindle control box and
set aside.

4. Using a .75” spade or a Forstner
bit, drill an access hole in the
bottom right side of the mini-mill
control box as shown.
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5. Insert a 1” grommet into the hole.
You don’t need glasses, this is an
awful picture.

6. Drill a .75” access hole for the
solenoid wires in the side of the
spindle box in location shown.
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7. Insert a 1” grommet into the hole.

8. Remove the double sided tape strip
from the back of the control box
and stick it to the mill column.
Clean the column with denatured
alcohol or paint thinner before
doing this to ensure good adhesion.
Make sure the USB connector and
switch are facing the floor.

Control module attached with
tape.
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9.

10.

11.

Thread the wires and upper loom
tube into the spindle box through
the lower access grommet. There
are two pairs of wires in the tube,
the black and red pair is for the
solenoid; the blue and yellow pair
is for the spindle control interface.
Place a wire tire around the loom
tube on the inside of the box.

Push the black and red solenoid
module wires and loom tube into
the side access grommet. The
solenoid wires terminate with
mating connectors to the matching
colors pushed through the lower
access hole. Place a wire tie
around the loom tube on the inside
of the box.

If you are using the Z-Bot spindle
controller, back off the connector
screw to the terminal marked “P1”
on the upper left corner of the
spindle controller board and
remove the blue wire. The “P1”
wire is labeled on the circuit
board. Tie a knot in the wire to
prevent the yellow labels from
falling off as you work. Strip the
end of the blue wire. Using a crimp
tool, crimp the supplied female
spade connector to the end of the
blue wire you just removed. This
will be connected to the blue wire
pushed through the lower access

© 2007 Z-Bot LLC -All rights reserved
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12.

13.

hole .

“P1” wire with female connector
crimped on.

Push connectors for corresponding
color wires as shown, black to
black, red to red. If you are using
the Z-Bot spindle controller, also
hook up blue to blue. If you have
your own spindle controller, tape
off and leave the blue wire
unconnected.

If you are using the Z-Bot spindle
controller, screw the yellow wire
to terminal P1 as shown. If you are
not using Z-Bot spindle control
tape off and leave the yellow wire
unconnected.

DOUBLE CHECK YOUR WIRING!! IT
SHOULD BE EXACTLY AS
ILLUSTRATED IN THIS PICTURE
AND THE PICTURE IN STEP 12. A
MIS WIRED SPINDLE INTERFACE
WILL DAMAGE THE INTERFACE
CIRCUIT IN THE CONTROL
MODULE.
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14.Tuck the wires neatly into the
control box as shown. Replace the
cover on the spindle control box.

Spindle control box cover
reinstalled.

15.The loom tube exiting on the right  EEEEIETEEIRNIIEIE

Side Of the ContrOI bOX (looking Port Setup and Asis Selection | Motor Dutputs  Input Signals | Dutpu Signals | Encader/MPG's | Spindls Setup | Mill Dptians |
from the front of the mill) is for Sre el |prs  [Povnts Jeaveiw  fminm e  [s
power supply and limit switch Ao [ 0 g x x g
connections. Connect the lighter x 0 5 ¥ ¥ 5 J
gauge green and orange wires to o : B x x :

either your limit switch loop or L . i x -

your E-stop loop. These two wires o ; ’ x ! ’
emUIate a normal Iy Closed SWitCh e P;w- andWSZle inputs. Oy thnesBSDin numbers'may be used Dn:s sCreen ’ :
(Just like a limit switch). Any rommed et ot s
sensed error conditions in the

changer will cause this circuit to ok [[Carsel ] eemw

open and trigger Mach3. This
connection will ultimately
terminate in an “Active High”
Mach3 input pin assigned to either
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16.

Mach3 Estop or limit switch
functions.

DO NOT, UNDER ANY
CIRCUMSTANCES, OPERATE YOUR
TOOL CHANGER WITHOUT AN
ACTIVE LIMIT SWITCH OR E/STOP
INPUT TO MACH3! THIS CIRCUIT
STOPS THE MILL WHEN MIS-
ALIGNMENT OF THE SPINDLE TO
THE TOOL HOLDER IS SENSED OR
WHEN A NUMBER OF OTHER
ERRORS CAUSE A CHANGER
MALFUNCTION. FAILURE TO
TRIGGER A STOP TO MACHS IN
THESE CIRCUMSTANCES WILL
DAMAGE THE TOOL CHANGER
AND/OR THE MILL. FAILURE TO
IMPLEMENT A STOP LOOP WILL
INVALIDATE YOUR WARRANTY!

Finally hook up a 24V power supply
using the heavier gauge wires. The
red wire is the 24V DC line, the
black wire is 0V, and the green
wire is earth ground. If your power
supply does not have an earth
ground connection, you can either
connect this to the mill column, or
leave it unconnected. There’s a
connection terminal at the top of
the spindle control box for earth
ground if you elect to hook this up.
A minimum of 2.5A is required to
turn the tool tray effectively.

© 2007 Z-Bot LLC -All rights reserved
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17.Your completed installation should
look like this.
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Install software

Before you begin check the release of Mach3 you are running. Z-Bot recommends Release 2.61 or

higher. You can find your release level under “Help->About Mach3 Controller” on the top menu of
the main screen of Mach3.

1. Insert the CD entitled “Drivers and
Software Installation’ into your
CD/ROM drive. The installation will
launch automatically.

gt Z-Bot Toolchanger Setup rel 1.0a (3 December 2007) @

Welcome!

Welcome to the Z-Bot LLC - AutaT oolchanger 2 setup
program. This pragram will install Z-Bat LLC -

AutoT oolchanger =2 on yaur systern.

It iz strongly recommended that you exit all Windows programs
before running this Setup program.

2. Left click on “NEXT™.

Click. Cancel to quit Setup and then cloze any programs you
have munning. Click Mest to continue with the Setup program.

WARMNING: This program iz protected by coppright law and
international treaties.

Unauthorized reproduction or distribution of this program, or
any portion of it, may result in severe civil and criminal
penalties, and will be prosecuted to the masimurn extent
pozsible under law.

I Next > l[ Cancel ]

3. If you agree, accept the End-User {5 Z-Bot Toolchanger Setup rel 1.0a (3 December, 2007)
License Agreement by clicking on

“YES . 1] End-User License Agreement (f

Flease read the following license agreement. Prezs the PAGE DOWHN key to see the rest of the
agreement,

1. Thiz iz an agreement between Licenzer [£-Bot LLC) and Licensee, who iz being licensed to
uze the named Software.

1>

2. Licenzee acknowledges that this is only a imited nonesclusive license. Licenser iz and =
remains the ower of all titkes, rights, and interests in the Software,

3. Thiz Licenze permitz Licenzee to ingtall the Sofbware on more than one computer system.
Licenzee will not make copies of the Software or allow copies of the Software to be made by
others, unlezs authorized by this License Agreement. Licensee may make copies of the Software
for backup purposes only.

Do wou accept all of the terms of the preceding Licensze Agreement? |f you chooze Mo, Setup will
cloze. Tainstall Z-Bot LLC - AutoT aclchanger =2, pou must accept this agreement.

< Back “ es ] [ Mo
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4. The installation folder defaults to i) Z-Bot Toolchanger Setup rel 1.0a (3 December 2007)
“Mach3” as does the original Mach3
installation. If you have renamed the Select Destination Directory Wf
Mach3 folder, or installed Mach3 to a
different |Ocati0n, navigate to’ and azLZﬁ;éhTJELdz{iihﬁtgfou wianld ke Z-Bat LLE - AutaT colchanger %2 to be
select it here. Otherwise, just click
“NEXT”_ |c:\Mach3 |
[ ~
(L] Addons
[Z7 Bitmaps 0
(L] Brains
(L] Desktap
(27 Flash v
|9 Local Disk [C:) v|
[ < Back “ Mext > l [ Cancel l

5. Click “NEXT.” The required files will X
now be copied to your Mach3
installation folders. Start Copying Files ,ﬁ’

i Z-Bot Toolchanger Setup rel 1.0a (3 December 2007)

The setup program now has enough information to start copying Z-Bot LLC -
AutaT aolchanger x2 files to vour computer. If you want to review or change any
zethings, click Back.

To start copping Z-Bat LLC - AutaT oolchanger %2 filez, click Mext,

< Back ” MHext > l’ Cancel
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6. VERY IMPORTANT!I! If this is the

8.

first time you are installing the tool
changer on your system, you must
install the USB port drivers to
communicate with the control
module. On subsequent installs you
can uncheck this action.

If you are using the Z-Bot spindle
control module then leave the
second radio button checked. If you
have your own spindle control, then
UNCHECK this button. Making the
correct selection here ensures that
the correct Mach3 tool change
(M6Start) and spindle macros
(M3,M5)are installed.

When installing the USB driver,
complete steps 9 through 13.
Otherwise the software installation is
complete. Proceed to the next
section, “Configuring the Z-Bot tool
changer”

© 2007 Z-Bot LLC -All rights reserved

5. Z-Bot Toolchanger Setup rel 1.0a [3 December. 2007) |

X]
Setup Finished

Setup has finizked instaling Z-Bot LLC - AutoToolchanger %2 on
Your computer.

Setup can perform the following actions:

Ingtall USB port drivers [first ingtall only)

Use Z-Bot Spindle Contraller \

Click Finizh to complete Setup.

< Back Cancel

Silicon Laboratories CP210x YCP Drivers for Windows 2000/XP/2003 Ser. .. |z|

‘Welcome to the InstallShield Wizard for Silicon
Laboratories CP210x VCP Drivers for Windows
2000/XP/2003 Server/Yista

The InstallShield ‘Wizard will copy Silicon Laboratories
P21 0w WEP Drivers for Windows 20004P/2003
ServerMista onto your computer. To continue, click Mexst.

< Back M ext » ][ Cancel
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9. Accept the agreement for the USB Silicon Laboratories CP210x VCP Drivers for Windows 2000/XP/2003 Ser... [X|
dl’iverS, and CIiCk “NEXT." License Agreement

Please read the following license agreement carefully.

END-USER LICEMSE AGREEMENT 3
IMPORTANT: READ CAREFULLY -
BEFORE AGREEING TO TERMS

THIS PRODUCT COMTAIMS CERTAIN COMPUTER PROGRAMS AND OTHER THIRD
PARTY PROPRIETARY MATERIAL ("LICENSED PRODUCT™), THE USE OF WHICH IS
SUBJECT TO THIS END-USER LICENSE AGREEMENT. INDICATING YOUR
AGREEMENT CONSTITUTES YOUR AND (IF APPLICABLE] YOUR COMPANY'S
ASSENT TO AND ACCEPTAMCE OF THIS END-USER LICENSE AGREEMENT [THE
"LICENSE" OR "AGREEMEMNT"]. IF¥0OU DO NOT AGREE WITH ALL OF THE
TERMS,YOU MUST MOT USE THIS PRODUCT. WRITTEN APPROVAL IS NOT & &

[t e TR o o T R T R T TR E Y SRR e T TN E =

(31 accept the terms of the license agreement

(331 do not accept the terms of the license agreement

10.Click “NEXT.” silicon Laboratories CP210x VCP Drivers for Windows 2000/XP/2003 Ser... [X]

Chooze Destination Location

Select folder where setup will install files.
Setup will install Silicon Labaratories CP210x W CP Drivers for \Windows 2000/P/2003
Server/izta in the following falder.

Toinstall to this folder, click Mext. To install to a different folder. click Browse and select
anather folder.

Dreztination Folder

£\SiLabs\MEL

< Back H et » l[ Cancel l
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11.Click “INSTALL.”

12.Check “Launch the CP210xVCP Driver

Installer” box. This installs the
drivers now, instead of waiting for
the hardware wizard to discover and
install them when the device is
plugged in.

13.Your software is now installed.

© 2007 Z-Bot LLC -All rights reserved

Silicon Laboratories CP210x VCP Drivers for Windows 2000/XP/2003 Ser

FReady to Install the Program

The wizard is ready to begin installation,

Click Inztall to beqin the installation.

If you want o review or change any of your installation settings, click Back. Click Cancel to exit
the wizard,

< Back " Inztall ][ Caticel

Silicon Laboratories CP210x VCP Drivers for Windows 2000/XP/2003 Server/...

InstallShield Wizard Complete

The InztallShisld Wizard has successfully copied the Silicon
Laborataries CP21 0 WCP Drivers for Windows 2000/P/2003
Server/Vista o wour hard dive. The diiver installer lizted below
should be executed it order to install drivers or update an
exizting driver.

[ Launch the CP210x %CP Diiver Installer.

Click. Finizh to complete the Silicon Laborataries CP210x VTP
Dirivvers for Windows 2000<P/2003 ServerVista setup.

< Back Cancel
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Configuring the Z-Bot Automatic Tool Changer

WARNING: Never operate the Z-Bot Tool Changer before going through,
and completely understanding, the setup and operating procedures
contained in this section! Do not operate without an E-Stop loop or
limit switch loop hooked up to the changer (step 20). An automated
tool changer is a complex machine. Operation under Mach3 requires a
thorough understanding for safe, reliable/repeatable operation. The
instructions below also serve as a mini-tutorial on changer operations.

1. Plug a USB cable into the tool -
changer and into the computer.
Plug the Mini-mill power cord into
an AC outlet.

2. Turn on the tool changer control
module by flipping the toggle
switch under the unit. The green
LEDs will light, and the tool
changer will find its HOME position
by sensing the magnet on the
open tool chain position. The unit
automatically calibrates to home
every time it is turned on, or
when the HOME button is pressed.

3. Verify the draw bar operation.
Connect a pressure air hose to the
connector installed in the “P”air
port of the solenoid.
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4. You should still have a Tormach
tool holder in the collet. Using the
red buttons on the side of the tool
changer control module,
momentarily press Draw Bar
Down. You should hear the
solenoid fire, and be able to
withdraw the Tormach tool holder
installed in the spindle. If you
cannot extract the holder, then
hit the Draw Bar Up button. Back
off the draw bar 1/8th turn with
an 11/18” end wrench and repeat.
Keep backing off the bar until
firing the draw bar releases the
tool holder. When the draw bar is
up you should not be able to
extract the tool, and the top nut
should clear the lever mechanism.
When it is down, it should slide
easily in and out.

5. Make sure all drivers and software
are installed. The tool changer
must be up and running before
you start Mach 3. Launch the icon
on the desktop to start the default
Z-Bot Mach3 configuration named
Z-Bot TCX2. When Mach3 starts, a
Mach3 “plug-in” will find the tool
changer and appropriately
configure Mach3 communication
parameters.
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[ [P e p—————— = 1o

6. This profile is identical to the default —
Mach3 configuration with some :

important additions. It looks and
behaves just like the stock Mach3 : A

screen set but has been
preconfigured for device discovery,
USB communications, has an
automatic tool changing application,
and has several added macros.
Configure it as you did your Mach3
setup for input/output signals,
parallel port pins, motor tuning, and
other general configuration
parameters. An alternative to
duplicating your definitions in this
profile is to make the required
changes to the profile you are using
to support tool changing. For a
complete description of changes
required to your profile see Appendix
A.
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7. Click on the Tool Changer button R e e oo
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along the top bar (shown above). The Z-Bot Tool Changer
main tool changer application screen

Current state Tool Change Carousel move
(on right) will appear. The first thing ¥ R S e
to do is verify the communication 0 0 pl sl _s -
path. Click on the “Draw Bar Down” — B o
button. You should hear the solenoid S e i e
fire, and see a confirmation response el o s e s
in the Mach3 message line. You |  eoeeew [ — T G
should also see the yellow LED on the R vl T
tool changer control module light up R , Bl vz 200000 emud e

Bl Press Reset B
e | ke, MDlIine | |

whenever there is traffic on the USB
line. If you get a timeout error
message, then re-start Mach3 and try
again. If the problem is still there,
double check the software
installation and repeat if necessary.

Brain boaded: ModIOMPG ben
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8. Validate the fault circuit operation.
Depress the pressure switch under
the tool table. Mach3 should indicate
“Limit switch triggered”, or “E/Stop
signaled,” depending upon your pin
assignments. If it does not, check
your wiring, and your Mach3
definitions. DO NOT PROCEED UNTIL
THIS CIRCUIT IS VERIFIED TO BE
FULLY OPERATIONAL! Failure to do
so can and will cause permanent
damage to the tool claw in the event
of spindle to tool misalignment.

9. Verify the spindle module. If you
have your own spindle controller
installed, skip this step. The USB Z-
Bot module is not a speed controller,
but an on/off capability. It works by
interfacing with the front controls on
the Mini-mill. When the spindle is ON
or enabled, the spindle motor will
obey the setting of the knob on the
mill. When the spindle is disabled,
the motor is turned off, regardless of
the knob setting. Therefore,
remember to enable the spindle for
manual operations. Turn the Mini-mill
knob off, then press the “Spindle on”
button. Turn the control knob
clockwise to the desired speed. The
spindle should start and turn as it
normally would. If it does not, double
check the wiring for tight
connections, and correct hook up.
Now click the “Spindle off” button.
The spindle should stop. You may also
start and stop the spindle with M3
(on) and M5 (off) commands on the
MIDI line.
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10.The next step is to tell Mach 3 where

11.

the tool change location is. Ideally,
your machine should have repeatable
homing switches. if you haven’t done

so already, home your machine now.

When using a tool changer, the XYZ
axis should always be homed prior to
setup and use. If you don’t have
homing switches, you can still use
the changer, however, you must
repeat the changer location setup
procedure every time you bring up
Mach3. This will establish the current
location as machine home for as long
as this Mach session is up and
running. It really doesn’t matter
where you establish this machine
home (when there are no home
switches), as long as it isn’t changed
from here on out. Mach will locate
the tool changer relative to this
arbitrary position. Note: if you use
your hand cranks, this entire
procedure will have to be repeated.
It is better to jog the machine using
Mach3 so calibration is never lost.

Jog the table so the tool tray is clear
of the spindle and the column, and
free to rotate.

Hit “1” under Carousel move buttons,
and the tool tray will rotate the #1
tool claw to its spindle end.

Hit “Draw Bar Down” and place a tool
holder in the spindle.

Now, hit “Draw Bar Up” to lock the
tool in.

Jog your machine so it engages the

tool holder slot as shown on the right.

It is very important to accurately set
the X,Y,Z location of the tool
changer. The forks should engage the
slot cleanly and easily without
binding. Once you have it set, jog X
in and out of the tool location to
make sure you have smooth
engagement and disengagement.
During tool changing, the macro will

© 2007 Z-Bot LLC -All rights reserved

[ pach ) O Comtroller

P Ly e g

e Sy g Lo et

E

Frogrum fun 801 | MOUAK | FoslPats Anl | Ofanats | Semsgs Al Blagnescs b |

Tosl Chonger ANT. | WAB2GHS O G1T GG GO0 G4 C54 G408 Gad {

File: % FieLoadsd

EdGieds |

RecentFils |

Bewiod CulW
Single LKA W

5RO %
[ cvwarcwns || 0

Feedrate

_.‘ i Tt _O“Q‘Q“J

- psney 0000

RS

RPN sl

S-ov iy

Epindle Speed
r o

PGty Purnszn g1

Frogam Bom At | MUOARE | ToslPuh Al | Oon s | Soviegs Al Disgm

Z-Bot Tool C

Current state

0

Spindle tool

Draw Bar Control

Dy B W A1 1

Dt s a4 D)

USE Spindle Control

St O AN

Splndte 00 AN E

0

g~

Tool Change

R

.....Press Reset . Em

Gcedes | MCedes

1

5

Carousel M

L. L x!

Tool Changer Location Set Up

Dty chasger o

Home machine, slign with spindle , then set
All lozations are machine coordnates

i

seai

Tocl Change Location

& +0.0000 s
Y +0.0000 S
z +0.0000 S

ol o

%]

wamte |

MDiine |

Brain loaded: ModiOMPG bm

1 B T e o e e

Page 35



Z-Bot Automatic Tool Changer

12.

actually engage with the Z-axis a
little bit higher than this setting so
that the bevels on the fork and slot
ride together. The macro will also
“compress” the z axis a little lower
than this setting to make sure the
tool holder registers against the
spindle. Make sure this setting has
the top of the forks aligned with the
top of the slot. It may take a little
trial and error to get it right.

Now click on “Set All”

to populate the machine coordinates
of the tool changer in the “Tool
Change Location”. If you need to
tweak in the location at any time,
just jog to where you want the tool
change location to be, and hit “Set
All, or Set X,Y,or Z for one axis only.
You can also, manually add or adjust
the numbers in the tool change
location column and hit enter.
Remember, these numbers are
machine coordinates relative to
wherever machine home has been
set. They have nothing to do with
where your part program thinks it is.
During the course of machining, you
will be setting and resetting the
current work x,y,z coordinates so
your part program knows where
“zero” is on your part. This will not
affect the tool changer settings in
any way, as these are always
remembered as machine coordinates.
In other words, you can set the Xx,y,
or z axis to any value you want
without affecting the machine
address of the tool changer as long as
machine HOME remains the same.
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14.

Verify spindle to tool alignment.
Notice “Go to” buttons to the right of
the tool change locations. These are
for convenience in alignment
verification. Now that the tool
change location is established, hit
“Go to Z to fire the draw bar down
and send the Z axis directly above the
tool holder. This is the staging
location where the Z axis goes before
it lower onto, and after it disengages
a tool holder. Hit “Go To Z”. This will
send the Z axis to the location it uses
to insert the tool holder shank into
the spindle. The Z buttons have a
built in draw bar down functions as a
safety measure. The tool should slide
smoothly into the spindle without
binding. If you notice misalignment or
chatter, a limit switch error, or
binding, just jog the X or Y axis to
adjust the location and hit “Set X or
“Set Y to tune itin.

Now we can verify the operation of
the the X axis of your mill with the
tool changer location. Hit “Go to X+.
to jog to the X axis staging location.
The mill will always approach the
tool holder from this location to clip
on, and will always retreat to this
location when it releases the tool
claw from the holder. The forks
should smoothly engage into the tool
holder slot, and the X axis should stop
when the tool claw is centered on the
tool holder. You should not see any
strain on the tool tray mounting when
the “Go to X” position is reached.
When you are comfortable that the
location is accurately set, with no
binding or stress, hit the “Set X”
button. If the forks hit at the wrong
level for the slot, adjust the Z axis
and hit “Set-Z.”
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15. All the tool changer functions are
individually verified and aligned.
We’re ready for the first automated
tool change test.

To prepare for the test:
1) Eject the tool holder from the
spindle using the “Draw Bar Down”

Frijpam Ben Ll WOUNGY TeiRaihy Changu A8T_ | MESGTS GOOGT G20 G31 GI0 G54 G54 649 G55 504 GIT

r
Carousel move

L. L x!

Spindle tool New tool

Tool Changer Location Set Up

Dinpaty chamger o Divp by thanges versian infs

button or screen control. Remove any e Home s sk s o en

tool holder from the spindle. Make |  seec . e e

sure you have a tool holder in tool LT o el T L o
claws 1 and 2. : S— | il 2 w0000 _emid e
2) Enter “0” in the spindle tool DRO. . Pros Rese . Ex

Gedes | wcedss | MDiine |

To tell the tool changer that there is
no tool in the spindle. Any time you
take a tool out of the spindle, you
tell the changer you’ve done so, by
entering “0” in the Spindle Tool DRO.
or Current Tool DROx anywhere in
Mach3. Remember, if the tool
changer thinks it has a tool in the
spindle, it will try to return the
Spindle Tool before fetching a new -
tool with an M6 macro. e E e

L. # T Brain loaded: ModiOMPG bm

3) Hit the “Home” button on the Z-Bot Tool Changer

changer or the “Carousel Move” bank Current state Tool Change c*é move
of buttons to home the tool tray so wal o -
we can verify the changer is rotating 0 0 e mafimssion
to the correct tool tray position. e o5l O el nalon Sailn
Assuming the home position to be T B
12:00 o’clock, then tool one is at 1:00 P [
oclock. | e - TolChangeLocation
4)Click the “1” under the “Tool i e
Change” bank of buttons or type “M6 e s e
T1” into the MDI line. g e

Since there is no tool in the spindle, meo | el raiended MoSOMPG

the tool changer will skip over

returning the spindle tool and go
directly to fetching tool 1. The
message line will display the steps in
the process as the changer
progresses. You should end up with
Tool 1 in the enabled spindle, and the
table returned to its home position.
The changer always returns the table
to the position it was in prior to the
issuance of an M6 or tool change
command.
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16.The next step is to go the whole tool ===
change sequence. Make sure you have |~ = 5 g r 0 Eﬁahg;e; -
a tool holder in claw 2.

1) If using your own spindle aml el e
controller, you must restart the 0 0 vl 1 -

spindle after tool changing. If using — B ‘

the Z-Bot spindle contoller, it is

Current state Tool Change Carousel move

LE L wouw_| LS i B

Snde’took Tool Changer Location Set Up

Dinpaty chamger ot Divp by thanges versian infs

handled for you as an M6 function. e T p——

To prepare for the next test, enable | seem .' oo

and turn on the spindle to be sure it’s RSy g
being stopped by the control module e - 200000 et _ento
before tool change. Rosot | I

i | ucsdss | MDine [ |

2) Click the “2” button under the M

Sl Brain kaded: ModiOMPG tn

“Tool Change” bank of buttons.

3) The tool change should now stop
the spindle, return Tool 1 to its claw
and then fetch Tool 2 and establish it
as the spindle (current) tool. Notice
that the Spindle Tool DRO is set to
“0” as soon as the spindle is cleared
of the old tool. It is only changed to
Tool 4 after the draw bar locks the
new tool in. This is done in case an
error (mis-alignment, dropped tool,
tool tray error, etc.) interrupts the
process before completion. The
Spindle Tool should then be set to the
proper value to re-drive the tool
change.
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Appendix A — Configuration requirements

This appendix contains the information needed to modify any configuration to work with the Z-Bot
tool changer in USB mode.

Under Config ->Ports and Pins, turn on “Event Driven Serial Control”. Close and re-launch Mach3.
This enables the use of two way serial communications over a USB connection. The USB drivers
installed with the tool changer emulate a serial port to Mach3. When Mach restarts, the serial port
can be configured (see next step).

Engine Configuration... Poris & Pins

Fart Setup and Axis Selection lMDtDrDutputs] Input Signals | Output Signals Encuder;"MF‘G's] Spindle S etup MiIIDptiDns]

Part #1 Part #2 b axHC Mode
& o Bl | PortEnabled OR [ Max CL Mode enabled
0x378 Part Address U278 Part Address ™ Max NC-10Wave Drive
Entry in Hex 0-3 &-F arly Entre in Hex 0-3 A-F only Program restart necessary

[ Pinz 29 az inputs

Restart if changed
[ Sherline 1/2 Pulse mode.

kemel Speed [ ModBus InputDutput S upport
f« 28000Hz ¢ 38000Hz ¢ 45000Hz ¢ BOO0Ohz | ModBus Plugln Supparted.
" BS000hz ¢ 75000hz ¢ 100khz | TCP Modbus support

[v Ewent Driven Senal Control

M aote: Saoftware must be restarted and motars retuned if ™ Servo Seral Link Fesdback

kermel speed iz changed.

ak | Cancel |
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After restart,under Function Cfg’s ->Serial Monitor, configure the serial port as follows. There is no
need to set the Serial Port number as it is automatically set by a plug in each time Mach3 starts up.

: Serial Traffic
Live

| Serial Initialized

History

ReCaonnect/Save changes ‘

Setial Port |1

Baud Rate

Command Delineator -
(* R

" Use Char | 12

a7600

4y o Mone [ Odd  Even
aka Bits

Tnit Skriref Send

Stark Data Cormmand |

Hide

Send

| 5L5-5000 Laser Made

Under Config ->General Configuration, set the following fields:

General Logic Configuration

G20,G21 Contral
[ Lock DRO' to setup units

Tool Change

" |gnore Tool Change

(" Stop Spindle. YW ait for Cycle Start.
utoT ool Changer

ecked for Linear
[ Zetmiz is Angular
W Btz is Angular
[ Ttz is dngular
Pam End or M30 ar Rewind

I~ Tumn off all outputs
[ E-Stop the system
™ Perform G92.1

[~ Remave Tool Offset
[ Radius Comp Off

[V Tumn O Spindle

07 Cantrol
¥ Stop on M1 Command
Serial Output

ComPort # |-|_ BaudRate {3500

f« 8Bit15top " 7Eit25top
Program 5 afety

[~ Program Safety Lockout
This dizables program translation while the

Editar

Shuttle Wheel Sefting

GCode Editor Browse

|\Windows'\Notepad.exe

Startup Modalz

[ Use Init String on ALL "Fesets"
Iritialization String

External Activation #1 input is activated. |

|Gao

rdotion Mode -

(* ConstantVelocity O Exact Stop

1J Mode
* fbsclute O Inc

Diztance Mode
* Absolute T Inc

Active Plane of Movement
v By O YE O HZ

Jog Increments in Cycle Mode

Position 1
01
.01

.00
Uge 999 to 0000
indicate a

Continous .JogI-I
selection. |01

0m
0.0

Pogition 10 |0.0001

ol o
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Shuttle Accel
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General Configuration

[ Ziz 280 on Output #E
[v Home Sw. Safety

Lockdhead |20 Lines

riore M calls while loading

[~ ChargePump On in EStop

¥ Persistent Jog Mode.

WV FeeddverRide Persist

[ No System Menu in Mach3
[~ Use Key Clicks

[~ Home Slave with Master fuxis
[ Include TLO inZ from G231

-~ Rotational

[~ Rot 360 rollover
[ Ang Shart FRat on GO
[¥ Rotational Soft Limits

Screen Control

[~ Hi-Res Screens

[¥ Bored DRO's and Graphics
¥ Auto Screen Enlarge

W Flash Errors and comments.

Inputs Signal Debouncing/M oize rejection

[ebounce Intewal:l 20

u 40us
Index Debounce  |g

Dizable Gouge/Concavity Checks
G04 Diwell in ms

Uze WatchDogs

Debug This Run

v Enhanced Pulsing

[ Allow wWave Files

I Allow Speech

I Set Charge Pump to Bkhz - Lazer Stndby
[ Use OUTPUTZ20 as Dwell Trigger
™ NoFRO on Hueue

100 Tumn Manual Spindle Incr.
10 Spindle 0% increment

CV Cantrol
[~ Plasma Mode

W CV Dist Tolsrance 1150 Units..

[+ G100 Adaptive MNubsCy
[™ Stop OV on angles > |0 Deagrees

Az DRO Properties

171 71%

[ Tool Selections Persistent.

W Optional Offset Save

[ Persistent Offsets

[ Persistent DROs

[ Copy G54 from G59.253 on startup

Ok
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Finally, under View->Load Screens, select screen set file “1024ToolChanger.set” to gain access to
the tool changer control application:

Lock in: | I Mach3 j % Ef-
L ICBitmaps =) 1024taalchanger
|_"E§ ICErains Plasma
My Recent |hFlash
Documents E)Gcade
T CIHelp
[Cimacros
Dezktop ()Pluglns
. SETUP
.__) SETLIP.1
My Documents | Subroutines
I=hxmibackups
i | ZBokChanger
jj)_g 1024
ty Computer
[ File name: | set j Open |
! 4
My Metwork, | Files of type: |Mi|| Files [*.zet] A Cancel
Places — . .

Advanced users can use the 1024toolchanger screen set as an example for modifying their own user
interfaces. Embedded VB scripts can be saved and copied with the Mach3 VB script editor.
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Appendix B — Macro reference
The following macros are supplied with the Z-Bot tool changer system:

Mé6start - code M6 Tn where n represents the new tool to be placed in the spindle. M6Start is
invoked by Mach3 when an M6 command is issued. The tool changer will return the current tool
(spindle tool), if any, to the tool tray before inserting the new tool. If using your own spindle
controller, the spindle must be started after a tool change. If you implemented the Z-Bot spindle
controller, the M6start macro will start the spindle on your behalf. To clear the spindle of any tool,
code M6 TO. When clearing the spindle, it will not be re-started after purging. M6start will apply
the tool offset from the tool table before returning.

Examples:
M6 TO Returns the current tool to the tool tray, and leaves the spindle stopped.
M6 T4 Returns any tool to the tool tray, inserts T4 in the spindle, applies tool offsets for

tool 4,and starts the spindle (Z-Bot spindle control only).

M6000 Pn Qn - code M6000 Pn Qn - where P is a function number, and Q is an optional value of 0
or 1. Coding Q1 will suppress messages to the Mach3 message line. This macro is used to invoke
primitive functions of the tool changer. These functions can be used in lieu of the M6start to
perform tool changer functions in open G-code part programs. These functions can also be used
from the MDI line. Due to Mach3 limitations, do not embed these macro calls in another macro or
VB script.

P function codes as follows:

PO “home” the tool tray
P(1,...,8) rotate tool tray to Tn, where n is 1-8
P50 draw bar up
P51 draw bar down if spindle stopped
P60 deactivate USB spindle
P61 activate USB spindle if draw bar up
P70 retrieve tool changer status
P51 retrieve tool changer version information
Examples:
M6000 PO Homes the tool tray.
M6000 P4 Q1 Rotates the tool tray to T4, and suppresses messages
M3 - If you installed the Z-Bot spindle option this will enable the spindle control box on the Mini-
mill.

M5 - If you installed the Z—Bot spindle option this will disable the Mini-mill control box.
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Appendix C — Controller module indicators and functions

The control module has 3 manual operation buttons and 5 indicator lights. It contains a micro-

processor for the embedded tool changer functions, an integrated stepper driver module, and the
Z-Bot X2spindle controller.

Buttons:

Find home The tool tray uses a reed sensor to find the magnet on the home
position. Pressing this button will find and calibrate the tray to the
home position. Use it to reset the carousel error condition.

Draw bar up Pull the collet closed, lock onto the tool holder.

Draw bar down Push the collet open, release the tool holder. If active, the spindle
will be stopped before proceeding.
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Indicator lights:

Power indicator-green

Lights when power is applied and unit is switched on.

Communication status
indicator -yellow

Lights when traffic is flowing over the USB connection.

Pressure fault indicator-red

Pressure sensor under the tool table is triggered. When the spindle
is misaligned with the tool holder, this switch prevents damage to
the mechanism. This condition will close the circuit connected to
the fault loop (Install and wire control module - step 20). Reset by
jogging the Z-Axis up. Usually recalibrating with the “Find home”
button is required as the tool tray is misaligned. If this happens
frequently, realign the tool changer position coordinates
(Configuring the tool changer - step 10) for a more accurate
location.

Carousel fault indicator-red

The tool changer monitors the home position as the tool tray is
turning. If the reed sensor does not pick up the home position
where it is expected, it will signal a carousel fault. This condition
will close the circuit connected to the fault loop (Install and wire
control module - step 20). To remedy, re-calibrate the device
using the “Find home” button.

Motor short indicator-red

Motor leads are shorted. Check wiring to the motor. A severe short
will cause a soft fuse to blow in the stepper driver. This condition
will close the circuit connected to the fault loop (Install and wire
control module - step 20). Once the wiring issue is remedied, the
fuse will reset when the unit is turned off and on.
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Appendix D — Messages

All tool changer functions issue informational messages during execution. Messages all follow a
common naming and numbering structure:

ZBTnnnl -informational message
ZBTnnnE -informational message

Version request response:
ZBTO0O00I Version data: Z-Bot Automatic Tool Changer Vn.nn

Information messages issued by M6Start (tool change macro):
ZBT600I Tool Change Initiated

Macro has begun execution
ZBT600I Disabling Spindle

Z-Bot spindle controller will disable Mini-mill spindle
ZBT600I Returning Tn

Beginning to return the current tool to the tool tray
ZBT600I Clearing Spindle

Beginning to clear the current tool
ZBT600I Fetching Tool

Fetching the new tool specified in T argument of macro
ZBT600I New Tool in Spindle is Tn

Clamped Tn in the spindle with draw bar
ZBT600I Enabling Spindle

Turn on the Mini-mill spindle
ZBT600I Clearing for Milling

Homing the tool tray and returning to the original XY coordinates
ZBT600I Tool change complete!

Exiting tool change macro successfully

Information messages issued by M6000
ZBT600l Homed
Tool tray at home
ZBT600I Carousel at Tn
Carousel is rotated to tool position n
ZBT600I Draw bar up
Draw bar is in up position
ZBT600I Draw bar down
Draw bar is in down position

ZBT600I Spindle deactivated
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Z-Bot spindle is de-activated
ZBT600I Spindle activated
Z-Bot spindle is activated

Error condition and error status messages
ZBT600I Status data :

Returns a sentence with discrete status for changer functions separated by
commas as response from status inquiry as follows:

Examples:
HO, D-, 1-, 2-, 3-, S+, DRAW BAR DOWN

T3, D+, 1-, 2-, 3-, S-, CAROUSEL ERROR, SPINDLE ACTIVE
T3, D+, 1-, 2-, 3-, S-, SHORT ERROR

Legend:
HO  tool tray is homed
D+,- draw bar down,up
1+,- solenoid 1 on, off (not used on X2 model)
2+.-  solenoid 2 on, off (not used on X2 model)
3+,-  solenoid 3 on, off (not used on X2 model)
S+.-  spindle enabled,disabled

CAROUSEL ERROR home not sensed when expected

TOOL ERROR pressure switch is activated (circuit opent)

SHORT ERROR motor miswired or shorted

DRAW BAR DOWN USB spindle activate command was issued when draw bar down
SPINDLE ACTIVE USB draw bar down command was issued when spindle turning

ZBT609E Unknown tool changer command

A bad command was passed to the embedded processor in the tool changer.
Check for correct software installation. Disable any conflicting Windows services.
Disable the all network connections while machining.

ZBT609E Device error

Any number of errors has occurred. See subsequent status message for more
information.

ZBT609E Unexpected response error
The tool changer has transmitted an unexpected response to Mach3. Check for
correct software installation. Disable any conflicting Windows services. Disable
all network connections while machining.

ZBT699 P word out of range
An invalid P argument was specified to the M6000 macro.

ZBT900E Tool changer timeout

No response was received from the tool changer. Check for correct software
installation. Disable any conflicting Windows services. Disable all network
connections while machining.

ZBT999E Tool Change Error - System halted!
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An internal system stop has been issued. Remedy the condition and hit cycle
start

It is helpful, when an error occurs to view message history. Proceed as follows:

I ach3 CNC Cantroller
Fle tLonfig -Lnctioni’gs  view  Wwizards  Dperator  Fugln Control  Help

Fragram Run Alt-1 | MDI Al2 | ToolPath Alté ‘ Offscts Alt5 | Settings At Diagnostics k7 | Tool Changor ART | Will>G1E G4 G17 047 G214 GO0 534 C54 G4 GA0 |

£0.00001 ™o

Wacl

6o || ooty
- - Load Wizards | LastWizard

=0 File Loadzd | Iﬁ . Il m y || ﬁ |
Fﬂe.r Convarsatlonal Toolpath Maode low
Edit G-Code Rewind Cul W - = = = E
\e 3ta " =
<AlE-R=

Single ELK Alt N .

SRO %

Tool 0 Chance Exveridon FRO Y%

Reverse Run . : — | 100 00
| Feed Hold Dia. ¢ 0] f
B _ Enockbelere @l | +g'"8868’“ g L
| cptonaiEal I B FRO £.00
Floud CulF . Auto Tool Zera B RPM Q
I Dwell ‘ v Mace I Remeamber | Rewrmn | Fesdrate S-ov 0
s [ E—— €.00 '
on/off_| e 00:00:00 Uit Min Spindle Speed
Zirhhit “ Jog ON/CIT Crl-Alt-J |l 0.00.
GCodes | MCodes  +0.000 Linits/Rey 0.00 0

This will display, in Notepad, all Mach3 messages as they occurred during the current session.
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Warranty

Z-Bot LLC, warrants this product to be free of defects in original workmanship and material
for a period of 90 days from date of sale. During this period, a defective unit may be
repaired or replaced, at the discretion of Z-Bot LLC., by returning it in its original packaging
with a copy of your receipt. This warranty does not cover damage resulting from tampering,
lack of prudent care, accident or misuse (including contravention of cautions stated in the
instructions), or any cosmetic damage not reported within 15 days of purchase. All liability
for damage is limited to the cost of the product and does not include incidental injury or
peripheral damage to other equipment, persons, or property. Z-Bot LLC. is not responsible
for personal injury resulting from faulty installation. A service charge may be applied to any
returned product requiring cosmetic attention, or to the repair of any damage not covered

under this warranty
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