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1.0 Introduction

We are delighted to offer you the ProtoTRAK RMX, the most advanced control ever made for toolroom
and small production milling. The ProtoTRAK RMX represents our decades of deep involvement in the
world of making parts in small quantities. It transforms t he best of technology into the ultimate tool for
the people who make things on the shop floor.

The Touch Screen Interface enables you to interact with your programs and set ups with more certainty
and control than ever before. See Section 6.5.

Defaults allow you to customize the ProtoTRAK RMX for how you make parts; they are easy to set and
easy to change. See Section6.5.

The large LCD screen and fly out windows  allow you work with everything you need at the same
time without flipping between screens.

Enhanced ProtoTRAK Assistance (EPA) is always available for you to quickly look up the information
you need for what you are doing at the time. See Section 6.3.

With a little practice, you will find that the ProtoTRAK RMX is the easiest to use, most powerful
Prot oTRAK ever égald! that is sayin

Manual machining is always available and made easier with features like power feed, rapid positioning,
tool offsets and all the best features of sophisticate:

Two -axis machining is available at the touch of a button for prototyping and mode rately complex, low
volume work.

Three -axis machining is programmed and run with unprecedented flexibility. Programs may be
entered at the control or imported from CAD/CAM files. Advanced color graphics show program features.

1.1 Using This M anual
This manual provides enough information for most users in most situations. If you ever need more
information or clarification, we want to help.

I Call us at 800-421-6875 and ask for Applications

9 Visit our website http://ww w.trakmt.com

9 Talk to your local ProtoTRAK representative

Section 2 of this manual provides important safety information. It is highly recommended that all
operators of this product review this safety information.

Section 3 provides a description of the TRAK Bed Mill and the ProtoTRAK RMX CNC. Machine Control
Options are described in this section.

Section 4 describes the operation of the milling machine and some basic operations of the ProtoTRAK
RMX CNC.

Section 5 defines some terms and concepts useful in learning to program and operate the ProtoTRAK
RMX CNC.

Section 6 describes the innovative Information Keys including Defaults, Options and EPA (Enhanced
ProtoTRAK Assistance).

Section 7 describes the powerful capabilities in DRO mode that will make your m anual work more
productive than ever.

Section 8 Programming, Part 1: covers some general programming information and Instructions on
starting new programs.

Section 9 Programming, Part 2: Program Events - instructions for the canned cycles, or events, used to
program the ProtoTRAKRMX CNC.

Section 10 Programming, Part 3: the A.G.E., or Auto Geometry Engine, so powerful it gets its own
section.
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2.0 Safety

The safe operation of the TRAK Bed Mill depends on its proper use and the precautions taken by each
operator.

1 Read and study this manual. Be certain every operator understands the operation and safety
requirements of this machine before its use.

1 Always wear safety glasses and safety shoes.

1 Always stop the spindle and check to ensure the CNC control is in the stop mode
before changing or adjusting the tool or workpiece.

1 Never wear gloves, rings, watches, long sleeves, neckties, jewelry, or other loose
items when operating or around the machine.

I Use adequate point of operation safeguarding. It is the responsibility of the employer to
provide and ensure point of operation safeguarding per OSHA 1910.212 - Milling Machine.

2.1 Safety Publications
Refer to and study the following publications for assistance in enhancing the safe use of
this machine.

Safety Requirements  for The Construction, Care  and Use of Drilling, Milling, and Boring
Machines (ANSI B11.8-2001). Available from The American National Standards Institute, 1430
Broadway, New York, New York 10018.

Concepts and Techniques of Machine Safeguarding (OSHA Publication Number 3067). Available

from The Publication Office - O.S.H.A., U.S. Department of Labor, 200 Constitution Avenue, NW,
Washington, DC 20210.

2.2 Danger, Warning, Caution, and Note Labels an d Notices as Used in This Manual
DANGER - Immediate hazards that will result in severe personal injury or death. Danger labels
on the machine are red in color.

WARNING - Hazards or unsafe practices that cou/d result in severe personal injury and/or
damage to the equipment. Warning labels on the machine are orange in col or.

CAUTION - Hazards or unsafe practices that cou/d result in minor personal injury or
equipment/product damage. Caution labels on the machine are yellow in color.

NOTE - Call attention to specific issues requiring special attention or understanding.
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MACHINE
@TRAK TOOLS
@SOUTHWESTERN INDUSTRIES, INC.

2615 HOMESTEAD PLACE,
RANCHO DOMINGUEZ, CA 20220

mooeL[ ]
sne [ ]

THIS UNIT HAS POWER SOURCE(S)
ELECTRICAL RATINGS:

VOLTS[:]AMPS [ 3 JPHASE

Hz

VOLTS|:]AMPS [ 1 JPHASE
[ 60 |Hz

FLA OF LARGEST MOTOR [ ]AMPS
SHORT CIRCUIT CURRENT RATING[ _ JAMPS

oELECTRICALDRAWING #[ ] o

MACHINE {ONLY) MADE IN TAIWAN

Safety & Information Labels Used On

The TRAK Bed Mill
It Is forbidden by OSHA regulations and by law to
deface, destroy or remove any of these labels
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HIGH
VOLTAGE

220 VOLTS

WARNING

OPERATION OF THIS MOTOR

MOTOR MUST BE INSTALLED AND GROUNDED PER LOCAL
AND NATIONAL ELECTRICAL CODES

T® REDUCE POTENTIAL OF ELECTRICAL SHOCK
ONNECT ALL POW QOURCES BEFORE INITIATING
ANY MAINTENANCE OR REPAIRS

KEEP FINGERS AND FOREIGN OBJECTS AWAY FR
VENTILATION AND OTHER OPENINGS
CLEAR

EYEBOLTS OR LIFTING HOOKS, WHEN
INTENDED FOR LIFTING THE PRODU
NOT BE USED TO LIFT ADDITIONAL WEI(

USE ONLY GRADE 5 SHOULDER EYEBOLTS WI
CAD TH OF 1 1/2 TIMES BIAMETER

Safety & Information Labels Used On

The TRAK Bed Mill

It Is forbidden by OSHA regulations and by law to
deface, destroy or remove any of these labels
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2.3 Safety Precautions

1.

10.

11.

12.

13.

14.

15.

16.

17.

Do not operate this machine before the TRAK Bed Mill Safety, Installation, Maintenance, Service
and Parts List Manual, and the TRAK Bed Mill Safety, Programming, Operating & Care Manual
have been studied and understood.
Do not run this machine without knowing the function of every control key, button, knob, or
handle. Ask your supervisor or a qualified instructor for help when needed.
Protect your eyes. Wear approved safety glasses (with side shields) at all times.
Don't get caught in moving parts. Before operating this machine remove all jewelry including
watches and rings, neckties, and any loose-fitting clothing.
Keep your hair away from moving parts. Wear adequate safety headgear.
Protect your feet. Wear safety shoes with oil -resistant, anti-skid soles, and steel toes.
Take off gloves before you start the machine. Gloves are easily caught in moving parts.
Remove all tools (wrenches, check keys, etc.) from the machine before you start. Loose items
can become dangerous flying projectiles.
Never operate a milling machine after consuming alcoholic beverages, or taking strong
medication, or while using non-prescription drugs.
Protect your hands. Stop the machine spindle and ensure that the CNC control is in the stop
mode:
1 Before changing tools
1 Before changing parts
1 Before you clear away the chips, oil or coolant. Always use a chip scraper or brush
1 Before you make an adjustment to the part, fixture, coolant nozzle or take measurements
1 Before you open safeguards (protective shields, etc.). Never reach for the part, tool, or
fixture around a safeguard.
Protect your eyes and the machine as well. Don't use a compressed air hose to remove the
chips or clean the machine (oil, coolant, etc.).
Stop and disconnect the machine before you change belts, pulley, or gears.
Keep work area well lighted. Ask for additional light if needed.
Do not lean on the machine while it is running.
Prevent slippage. Keep the work area dry and clean. Remove the chips, oil, coolant and
obstacles of any kind around the machine.
Avoid getting pinched in places where the table, saddle or spindle head create "pinch points"
while in motion.
Securely clamp and properly locate the workpiece in the vise, on the table, or in the fixture. Use

stop blocks to prevent objects from flying loose. Use proper holding clamping attachments and
position them clear of the tool path.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Use correct cutting parameters (speed, feed, depth, and width of cut) in order to prevent tool
breakage.

Use proper cutting tools for the job. Pay attention to the rotation of the spindle: Left hand tool
for counterclockwise rotation of spindle, and right-hand tool for clockwise rotation of spindle.

Prevent damage to the workpiece or the cutting tool. Never start the machine (including the
rotation of the spindle) if the tool is in contact with the part.

Check the direction (+ or -) of movement of the table when using the jog or power feed.

Don't use dull or damaged cutting tools. They break easily and become airborne. Inspect the
sharpness of the edges, and the integrity of cutting tools and their holders. Use proper length
for the tool.

Large overhang on cutting tools when not required result in accidents and damaged parts.
Prevent fires. When machining certain materials (magnesium, etc.) the chips and dust are
highly flammable. Obtain special instruction from yo ur supervisor before machining these
materials.

Prevent fires. Keep flammable materials and fluids away from the machine and hot, flying
chips.

When working in manual mode (hot CNC) make sure the computer control is switched to DRO
or OFF.

An optional interlocked table guard is available from Southwestern Industries if the use of the
table guard is deemed necessary by the user for his application.
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3.0 Description

3.1 ProtoTRAK RMX Control Specifications

The ProtoTRAK RMX CNC provides you with an extraordinary combination of power and ease of use.
Programming and operations are kept simple and at any moment you may select Help Screens or make
changes to the programming defaults using the Info Keys.

3.1. 1 List of System Specifications

Pendant Control Hardware

2 or 3-axis CNC, 3axis DRO

Real handwheels for manual operation

15.60 Touchscreen LCD

Intel® 2.0 GHz processor

4 GB Ram

At least 32 GB of mSATA SSD

5 USB connectors

2 Ethernet Ports (1 for user and 1 for motion control)
Override of program Feedrate

Override of spindle speed

LED status lights built into run panel

E-stop

Spindle Control (FWD, REV, OFF)

Feed STOP and GO

Fine vs Course EHW resolution control

Accessory button to control coolant or air and AUTO mode in RUN mode
Power Reset Buttonto energize the servos
Headphone jack for video sound (headphone supplied)

E R I R |

Computer Module Control Hardware
9 3 axis motor control i X, Y and Z axis
1 10inputs
1 10 outputs
1  Mill Indexer interface

Software Features 1 General Operation

Clear, uncluttered screen display

Fly out windows for instant access to features and information
EPA (Enhanced ProtoTRAK Assistance) for system help
Programming Defaults to simplify part programming
Event Options to modify control behavior

QWERTY touchscreen keyboard

Calculator places data in program for you

Prompted data inputs

English languagei no codes

Soft keys - change within context

Windows® operating system

Selectable two or three-axis CNC

Color graphics with adjustable views

Gestures for pan, zoom, rotate

Inch/mm selectable

Convenient modes of operation

Networking

=8 =8 =884 _0_4_9_9_9_49_45_4_-9_-4_-2_-2-
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Info Soft K eys

Status shows current state of the ProtoTRAK RMX

Tool Table for instant access to tool set ups

EPA (Enhanced ProtoTRAK Assistance) He information for ProtoTRAK RMX operation
Math Help to easily calculate missing print data

Options appear when available while programming

Defaults to customize the programming style

Key board to enter alphanumeric and special symbols

Calculator for simple calculations

Warnings appear when you must resolve a condition

E R R |

Status F eatures

IN/MM selection

2 to 3-axis CNC

Check current program name

Check software and firmware versions

Purchased Options status

Turn on/off Control Options: Advanced Features, Networking, Electronic Handwheelsand
Auxiliary Functions

=A =4 =8 -4 -4

Tool Table F eatures

Tool Library for using tools in multiple programs and DRO (O)
Program Specific Library to manage tools in the current program
Convenient tool length reference to Base tool

Tool type reference

Tool material reference

# Flutes reference

Tool Diameter set

Diameter modifier set

Z modifier set

Ram Jog and manual quill enabled for quick tool height reference

=8 =8 =8 -8 -4 -8 _-a_-9_a_9

EPA (Enhanced ProtoTRAK Assistance) Features

Context sensitive topics for ProtoTRAK RMX control operations
Keyword search

Brief explanations of specific operations

Screen shots for clarity

Videos for more advanced explanations

Updated with software release versions

=A =4 =8 -8 A

Math Help Features

22 separate intuitive routines

Calculate missing print data using data provided
Screen Graphics to guide data inputs

Feedi IPM/MMPM conversions

Speedi RPM / SFPM conversions

Cartesian / Polar conversions

Right triangle calculations

Load Begi loads solution as X and Y Begin
Load Endi Loads soltion as X and Y End
Load Centeri Loads solution as X and Y Center

=4 =4 =8 -84 _-4_-8_4_9_1
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Programming Defaults

E R R I e e . |

Instant access to all defaults via fly out window
Feedrate per Minute or per Tooth

Spindle speed RPM or Surface Speed

Peck type for drill events

Number of Passes for Profile, Pocket and Island events
Finish Cut for Profile, Pocket and Island Events

Step over percentages

Face mill tool path

Z entry: plunge, helical or zig zag (ramp)

Adaptive Tool Path selections (O)

Numerous default parameters for pocket and island events
Speed and feed overrides for subroutine and copy events
Forward or Backward Mirror Direction

Software X, Y and Z limits

X and Y Home Positions

Inch or MM

2 or 3 axis CNC at start up

Maximum rapid feedrates

Accessory Onhard key to control Coolant or Mist

Cut Tolerances

Tool Compensation

Keyboard Features

E I

DRO
f
f
f
f
1
f
1
f
1
f

QWERTY style

Touchscreen operation

Numbers

Special characters: $ @ #? % () <=*+ -
Caps Lock

Mode Features for Manual Machining

Incremental and Absolute dimensions

Virtual handwheels to control Override of Axis Feed and Spindle RPM
Jog at rapid with override

Powerfeed X, Y or Z

Teachrin of manual moves

Programmable Go To dimensions (O)

Servo return to 0 absolute

Tool offsets from Tool Library

Line Center calculation

Circle Center calculation

Program Mode Features

E R R ]

Circular interpolation

Linear interpolation

Advanced Adaptive Tool Path (O)

Geometry programming

Toolpath programming

Auto Geometry Enginei Built-in CAD to fill in missing print data for you wh ile you program
Alphanumeric program names

Automatic Scaling of print data

Nesting

9

TRAK Machine Tools
Southwestern Industries, Inc.
TRAKBed Mills ProtoTRAK RMX CNC Safety, Programming, Operating and Care Manual



Multiple Fixtures (O)

Incremental and absolute dimensions may even be mixed on a single point
Automatic diameter cutter comp

Look i graphics at all times

List step i graphics with programmed events displayed

Program data editing

Part graphics update while programming

Selectable display between size of drawing and number of events

List Step graphics relate Events to Drawing

Editing of programmed data

Swipe to move through programmed Events

Auxiliary functions: Coolant, Air/Mist, Pulse Indexer, Programmable Output signal (O)

=4 =4 =8 -8 _-8_8_8_4_9_9_-9

Selectable within applicable Events:

Z Safety plane

Spindle Speed RPM or SFPM

Feed rate per minute or tooth

Event Comments on/off (O)

Bottom Finish Cut

Cutting method One Way or Zig-Zag
Step-over %

Machining Angle in XY (07 90 deg.)
Drill Peck: Variable, Fixed, Chip Break
Dwell Request

Multiple Holes

Z Entry Plunge, Zig-Zag or Helical
Tool path Pattern: Offset, Parallel
Tool path Pattern: Adaptive (O)
Order of Passes: Depth or Region
Insert Clipboard data

Cut Tolerances

=4 =8 =888 _8_8_0_0_9_4_9_4_9_4_-°9_-2-

Canned Cycles (Event types):

Position

Drill / Bore / Tap

Bolt Hole Drill / Bore / Tap

Mill

Arc

Circular profile

Rectangular profile

Irregular Profile (with Auto Geometry Engine)
Face Mill

Circle pocket

Rectangular pocket

Irregular Pocket (with Auto Geometry Engine)
Islands including Pocket and Island shapes
Subroutine Repeat

Subroutine Mirror

Subroutine Rotation

Copy (O)

Copy Mirror (O)

Copy Rotate (O)

=8 =8 =808 _8_8_9_0_9_9_4_42_4_4_-49_-°_-2--21-
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=A =8 =8 -4 -4 -89

Copy Conert Drill to Tap (O)
Helix

Engrave (O)

Engrave subroutines and copy (O)
Thread Mill (O)

Program pause

Aux Event

Edit Mode Features

=A =4 =4 -8 -9

Group Delete of Events

Search Edit to make changes to multiple events
Erase current program

G-Code Editor (O)

Clipboard to copy events for insertion elsewhere

Set-up Mode Features

= =4 =8 -8 -84 _-8_-8_-9

Toolpath graphics with selectable views

Estimated Run Time clock

Step forward and backward through of Toolpath graphics

XYZtool position locations displayed in Step through mode

Verify Make Parti solid model graphics of programmed toolpath (O)

Verify View Parti solid model of finished part

Fixture offsets 1 convenient table for managing fixtures with DRO and Jog
Ref Positioni convenient table for setting Retract, Homes and software limits
Service Codes for infrequent machine and control settings

Run Mode Features

B R I I R I R R R R e

3D CAM file run

3D G code file run

Override of Programmed Axis Feed and Spindle Speed from 0i 150%
Virtual handwheels to control Override

Tap override of Axis Feedand Spindle RPM

Real time conversion of programmed RPM / SFM

Real time conversion of programmed IPM / IPT

Status display:

Event #

Fixture#

Control system Ready

Current Tool #

Repeat #

Countdown clock to next pause or tool change

Event Comments

Start at beginning

Start at any Event

Start at tool # for GCD programs

Start at rough or finish pass

Start at any finish cut for pockets and islands 7 XY, Z, XY & Z
Show Absolute Dimensions during run

Show Incremental Dimensions

Show Tool Pathi real time graphics with Tool icon

Show Program

TRAKIing® - you control programmed X,Y and Z feeds with Electronic Handwheels(O)
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il

Chip Clear (O)

Program In/Out Mode features

=4 =4 =4 -8 -8_4_-4_4_49_49--

Program storage to USB device plugged into Control Pendant
Program storage to Network via RJ45 Port

Browse file locations

Create New Folders

CAM program converter

Convert prior-generation ProtoTRAK programs to current (.PT10)
Save Tempi saves all current programs, tools and other settings
OpenTempiopens the data saved at

Rename programs
Cut, Copy, Delete, Paste of program(s)
Look - Graphics preview without opening files

Advanced Features Option

=4 =8 =8 -84 _8_8_8_4_9_4_9_°5_-°9

Adaptive Pocket Roughing

Verify Make Parti solid model graphics of programmed toolpath

Multiple Fixtures

Event Comments

G-code editor

Thread Mill event
Engrave Event

Copy Repeat

Copy Mirror

Copy Rotate

Copy Convert Drill to Tap
Tool Library for using tools in multiple programs and DRO
Chip Clear

Rest Material

Auxiliary Functions Option

E I

Enables programming and control of:

Coolant

Air/Mist (for Fog Buster® or other air -driven coolant systems)
Pulse Indexer

Programmable Output signal

DXF File Converter Option

=4 =4 =8 -8 _-4_8_8_9_°9

Import and convert CAD data into ProtoTRAK programs
DXF or DWG files

Chaining

Automatic Gap Closing

Layer control

Part alignment

Feature analysis (circle/arc radius and position)

Simple CAD construction/editing tools

DXFoutput capability

Easy, prompted process you can do right at the machine

Parasolid File Converter Option

il

Import and convert 3D CAD data into ProtoTRAK programs
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X_T files

X, Y & Z dimensions are transferred into program events
2D and 3D views of part

Add or remove geometry

Chaining

Part alignment

Feature analysis (circle/arc radius and position)

Simple CAD construction/editing tools

Easy, prompted process you can do right at the machine

=8 =8 =8 -4 _-4_-4_-9_-9_-9

TRAKIng® / Electronic Handwheels Option
9 Standard on the DPM RX5 and DPM RX7
1 TRAKIing® of programs during program run
1 Go To Dimensions in DRO Mode
1 Scalable Fine/Course handwheel resolution

Offline Programming Option
1 ProtoTRAK RMX user interface for Windows PC
1 Program parts and simulate CNC Run
1 Modify files from current and former ProtoTRAK models

3.2 ProtoTRAK RMX Options

You may purchase software options with the original control purchase or later. If you purchased them
with your original order, they should come pre -installed from our factory. You can easily tell if you have
an option activated on your control by pressing the Status Key. You can also see all the available options
by referring to Service Code 318 (see below).

To purchase Software Options, call our Sales Support Team at 806421-6875 for pricing and to place your
order. Before you install the option, we recommend that you first assure that you are running the most
recent version of the ProtoTRAK RMX.

Once you purchase the option, the Sales Support Rep will give you an Activation Code.
1. Go to the Set-up Mode

2. Select Serv Codes

3. Enter 318, Inc Set or Abs Set

4. Tap the option you want to activate from the list.

5. When prompted, enter the Activation Code.

3.2.1 Advanced Features

In order to make the ProtoTRAK RMX easier for a basic user, we have segmented some of the more
complex features into an Advanced Features Option. Advanced Features, once installed, may beturned
off or on in the Status Fly Out window.

3.2.2 TRAKIing® / Electronic Handwheels

Electronic Handwheels are required for TRAKing®, manual Go To, and Fine / Course handwheel
resolution. They replace the direct manual control of the ball screw with an encoder that sends a signal
to the computer, which then commands the appropriate respon se from the axis motor. Electronic
Handwheels are active only in DRO Mode, Set up Mode to set tools and reference locations and Run
Mode for TRAKing® and Chip Clear. Otherwise, the machine will not respond to the movement of the
handwheel.

You may easiy turn the Electronic Handwheels on or off through the Status Information Screen.
13
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3.2.3 DXF File Converter Option

The DXF File Converter Option gives you powerful capability for quickly and easily translating DXF and
DWG files into ProtoTRAK RMX prograra. If you work with CAD drawings, we highly recommend the
DXF file converter.

The DXF File Converter Option has its own manual which is shipped with the software. You may also
view a copy of the manual on our web site at www.trakmt.com .

3.2.4 Parasolid File Converter Option

The Parasolid File Converter Option gives you powerful capability for quickly and easily translating
Parasolid files (X_T) into ProtoTRAK RMX programs.If you work with 3D Solid Model CADdrawings, we
highly recommend the Parasolid file converter.

The Parasolid Option has its own manual which is shipped with the software. You may also view a copy
of the manual on our web site at www.trakmt.com .
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3.2.5 Verify Option
Part Verify allows you to see a solid model rendition of your programmed part as well as the programmed
toolpath. It is very useful to prove out a program and prevent mistakes.

3.3 Display Pendant

3.3.1 Front
EMERGENCY
STOP
€D’
DISPLAY

===

FEED KEYS SPINDLE HANDWHEEL ACCESSORY POWE
KEYS KEYS KEY RESET KEY

Figure 3.2.1 The front of the ProtoTRAK RMX Control Pendant

Keyboard Hard Keys

X, Y, Z: selects axis for subsequent commands

INC SET: loads incremental dimensions and general data

ABS SET: loads absolute dimensions and general data

0-9, +/ -,.: inputs numeric data with floating point format. Data is automatically + unless +/ - key is

pressed. All input data is automatically rounded to the system's resolution

RESTORE: clears an entry, aborts a keying procedure

BACK: Moves back within the screenor t he DI L when there isndt a better v
* KEY T Not used at this time.

* KEY 1 Not used at this time.
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Feed Keys:

GO: initiates motion in Run. The green LED on the GO key will be lit when the servomotors are moving
the machine or when the progr am run has been initiated by the GO key.

STOP: halts motion during Run. The red LED on the STOP key will be lit when the servos motors are not
moving the machine.

Spindle Keys:

REV: runs the spindle in reverse at programmed speed with any override.

OFF: Turns spindle off and servo brakes to a stop.

FWD: runs spindle in the forward direction at programmed spindle speed with any override.

EHW FINE/COURSE:

Selects the resolution for the Optional Electronic Handwheels.
C: moves the table at 0 . 8 (Qd) cevolution for X,

moves the saddle at 0 . 8 Qd) revolution for Y

F: moves the table at 0 . 2 (@dr cevolution for X,
moves the saddle at 0 . 2 @d) evolution for Y

ACCESSORY: When the switch is in the On position, t he flood coolant pump (or spray coolant) will come
on and stay on during machining operations. It will not turn off during tool changes . Note T spray
coolant only works via the accessory button if you purchase the auxiliary function option. In the Auto
mode, the coolant pump or spray coolant will be controlled as programmed by the Optional Auxiliary
functions. To get to the Auto operation, press and hold the Accessory key. If neither light is on, the
coolant pump or spray coolant will not operate. The coolant and air/mist will turn off at tool changes
automatically. The user does not need to program this functionality.

POWER / RESET: the LED on indicates there is power to the servo motors. After starting the
ProtoTRAK, Press and hold this key untilthe white LED comes on RMX to initiate. This button will need
to be pressed any time the control gets into a critical fault condition. An example of this would be if the
user presses the Emergency Stop button.

Keyboard Soft Keys
Once the ProtoTRAK RMX pendant has booted up, the soft keys are enabled anl operated by the
touchscreen.

Fly Out Windows

Touching one of the I NFO Soft Keys initiates another
windows is active, the associated INFO Sft Key will be yellow. In order to put the window away, or

switch to another Fly Out Window, press the INFO Soft Key again.

Warnings are also presented in a Fly Out Window. When a Warning appears, you must press the Clear
soft key to dismiss the warning.
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3.3.2 Display Back
USB ETHERNET
PORTS PORT

mAKMCHINE
TOOLS

Service §00-367-3165

ETHERNET USB
PORT PORTS
Figure 3.2.2 Back of the Pendant

Installing and using the USB Thumb Drive Flash Memory

The first time you install the USB Thumb Drive, we recommend that you install it after the ProtoTRAK
RMX has booted up. Once it is installed, the memory will be accessible on Drive D. We highly recommend
that you use the high -quality Delkin® b rand thumb drive we provide with the USB Memory Option.

Otherwise, thumb drives are readily available in a variety of stores. While not as reliable, customers also
have success with the SanDisk® brand. Other brands may require the installation of separate drivers, a
hassle you could probably do without.

RMX Option Key

Each ProtoTRAK machine will come with anUSB Option Key that will be plugged into one of the USB
ports on the back of the pendant. It normally is plugged in one of the USB ports above the lower
Ethernet port. This key must be plugged in to allow certain standard software features to work and also
to allow optional software features to work.
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3.4 Machine Specifications

SPINDLE MOTOR —-_

— RAM

SPINDLE BRAKE —-_

(LOCATED ON
SIDE OF COLUMN)

Y-AXIS i
HANDWHEEL

(SADDLE) N - " XAXIS
HANDWHEEL
(TABLE)

Figure 3. 4.1 DPMRXZ2 Front View
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Figure 3. 4.2 DPMRXZ2Back View
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SPINDLE MOTOR —

SPINDLE BRAKE —

‘— LUBE PUMP
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(SADDLE)

HANDWHEEL
(TABLE)

Figure 3. 4.3 DPMRX3 Front View
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Figure 3. 4.4 DPMRX3 Back View
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Figure 3. 4.5 DPMRX5 Front View
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Figure 3. 4.6 DPMRX5 Back/iew
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SPINDLE MOTOR—.

SPINDLE BRAKE —.

Y-AXIS

HANDWHEEL — X-AXIS

(SADDLE) HANDWHEEL
(TABLE)

Figure 3. 4.7 DPMRX7 Front View
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Figure 3. 4.8 DPMRX7Back View
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MODEL NAME DPMRX2 DPMRX3 DPMRX5 DPMRX7
Table Size 490 x| 500 x 500 x 760 x 1
T-Slots (humber x width x pitch) 3 x . f 3x.63"x 3x.63"x 4 x 16mm X
2.50 2.48" 2.52" 63.5 mm
Travel (X, Y, Z axis)* 31. k560| 31.5x17x 40 x 20 x 600 x
x 25.5 25.81" 25.810 24. 25
Quill Diameter 3 3/8 3 15/16" 4.560
Maximum Quill Travel 50 5.50
Spindle Taper R8 | 40 Taper
Spindle Speed Range 40-600, 300-5000
Spindle Center to Column Face 18.50 20.50 | 20.50 240
Spindle Motor Power 3 HP 5 HP 7.5 HP
Power requirements (volts, phase, 200- 200-240V;3P; 35A 200-240V;3P;
current) 240V;3P; 42A
27A
Maximum Weight of Workpiece 1320 Ibs. 1760 Ibs. 2200 Ibs.
Height of table from bottom of bed 36.750 36.750 400 38.75 0
Max spindle nose to table 25.50 25.810 24.250
Min height 86. 62 87.5" 87.50 87.8750
Max height 91. 75 96.750 1020 107.6250
Width of machine including table 71. 25 73.50 94.130 1100
Length with electric box door closed 73. 31 76.630 82.50 94.50
Overall width incl full table traverse 102.530 102.2506 131.060 168.5 0
Overall length with electrical door open 93. 88 96.63" 103" 1190
Footprint of Machine 23. 130 240 o 240 x 442.520
40.50 43.310
Weight net / shipping Ibs. 3200/ 3500 4100 / 4400/ 4700 7480/7700
4400
Rapid traverse X, Y, Z 250 ipmon X, Y and Z 400 ipmon X | 400 IPM on X
with Mechanical and Y and Y
Handwheels 250ipmonZ | 250 IPMon Z
400 ipmon X and Y
250 ipm on Z on EHW
machines
Coolant Capacity 10 gallons
Maximum Work Capacities in Mild Steel:
Drilling max capacity 10 di ameter
Milling max capacity 3 inch’/min 5 inch’/min 7 inch® / min
Tapping max capacity 3/4 -10 1-8 0 1-8 0

* model DPM RX2 only, installation of the TRAKing®/Electronic Handwheel option reduces X travel to

30.50

3.5 Optional Equipment
3.5.1 Electronic Handwheels

Electronic handwheels are standard on ModelsDRMRX5and DPMRX7
When ordered as part of the TRAKing/Electronic Handwheels Option (see Section 3.2.2) the electronic
handwheels replace the standard mechanical handwheels for table and saddle traverse. The electronic
handwheels will operate when the ProtoTRAK RMX CNC is in a Mode where the machinistontrols the
motion of the table and saddle. This includes the DRO Mode, the Set-Up Mode and the TRAKing
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operation in the Run Mode. The electronic handwheels will not operate during other functions, such as
edit or program in/out mode .

Handwheel resolution is determined by the F/C key on the display. Fine feed moves 0.200 inches per
revolution, Course feed moves 0.800 inches per revolution.

3.5.2 Position Encoders
The ProtoTRAK RMX CNC may be configured to run either with or without independent position encoders
for X and Y travel. Optional encoders are glass scales, eachwithD. 00020 wunderl ying resol ut

3.5.3 Auxiliary Functions
Auxiliary functions are controlled through the ProtoTRAK RMX CNC either in the program or with the
accessory key on the front panel. The Auxiliary functions consist of the following:

1 Coolant

1 Air/MIST (for Fog Buster® or other air -driven coolant systems)

1 Pulse Indexer

1 Programmable Output signal

3.5.4 Table Guard

The Table guard option provides an enclosed workspace mounted on the table. The sliding door is
switched to prevent operation of the CNC Run with the door open. While it will aid in the control of chips
and coolant, it is not a fully waterproof enclosure.

3.5.5 Power Draw Bar
A CAT 40manual draw bar comes standard with the machine. A power draw bar option may be ordered.
The draw bar included in the option may be CAT or NMTB/NST.

An NMTB/NST type of draw bar is the appropriate length to fit tool holders that have a threaded tang on
the top. The CAT type is longer to thread into CNC tool holders that have the tool changer grip, or
retention knob removed.

3.5.6 Remote Stop Go Switch

For the convenience of operation while running the program, a Remote Stop/Go switch may be
purchased. This switch is on a ten-foot cable and operates like the FEED Stop and Go keys on the
display.

3.5.7 Work Light
An optional LEDwork light is available. It mounts to the left side (facing) of the column and plugs into
the computer module found in the electrical cabinet.

3.5.8 Coolant Pump

The optional coolant pump is mounted in the back of the machine column. It is plugged into the electrical
cabinet and may be configured to operate as commanded by the auxiliary functions, or with the
Accessory ON button on the run panel.

3.5.9 Spray Coolant

The Fog Buster® spray coolant option consists of a one-gallon holding tank, nozzle, air lines and an air
regulator for attaching compressed air. Coolant flow is adjusted by a needle valve at the sprayer head.
Air flow is adjusted at the air pressure regulator with gage. Once flows are set, sprayer operation is
controlled by an air toggle switch or by interface with the optional Auxiliary Functions.
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3.5.10 Limit Switches
There are optional limit switches for the ram, saddle and table tr avel. When the limit switch is triggered,
it will decelerate the three axis servo motors to a stop.

3.5.11 Chip Pan/Splash Shield

The Chip Pan/Splash Shield option consists of a chip pan mounted to the bed and splash shields mounted
to the right and lef t of the columns. Because of its bulk and weight, we recommend this option as
available factory-installed on the machine. It is very costly to ship on its own.

3.5.12 30-Taper Spindle
For the DPM RX2 only, the standard R8 spindle may be eplaced by a 30-taper spindle.

3.5.1 3 Vise
A60 vise from KWesupplytheirdX6ariodea Tthe dse kit comes with all the necessary
hardware to fasten it to your table.

3.5.14 Tooling Measurement Cart

Not available for the DPM RX2. The Tooling Measurement Cartoption consists of the Tooling Cart, Preset
Tool, and Plate. The Tooling Measurement Cart helps set tool offsets in the tool table without touching
tools off the part. This is very handy when the machine has Electronic Hand Wheels and the chances of
damaging the part are high.

To use, set a base tool using Tooling Cart, and then for all other tools load it in the tooling cart read the
value from the measurement scale and enter the absolute value as tool offset for that tool in tool table.

3.6 Lubrication System
The way and ballscrew lubrication pump is wired to operate when the spindle is running . It also turns on
each time you turn on your machine to lubricate the axis before movement.

Factory Default Values

Interval Time 7 60 min.

Discharge Timei 15 sec

Discharge Pressurei Approximately 100 7 150psi

To adjust the amount of Discharge Pressure displayed on the lube pump gauge, loosen the jam nut and
turn the adjustment screw located on the top right side of the lube pump while the lube pump is
activated. To activate the lube pump turn spindle on and press the Feed for continuous pumping and RST
for a single programmed pump.

CAUTION!
Failure to properly lubricate the mill will result in the premature failure of bearings and sliding
surfaces.

The settings for the lube pump can be viewed and adjusted in Service Codes.
Set Up Mode
Serv Codes
E. Lube Pump Setup

Enter:
300 to choose between Manual and Automatic pump discharge
301 to set the cycle time (length of time between automatic discharges)
302 to set the amount of time of the automatic discharge
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3.7 Electrical Cabinet
The TRAK bed mills run on200 to 240-volt 3 phase power. Shops with 415 to 480-volt incoming power
will require an optional step down transformer.

3.8 Integrated Ram and Quill Encoders

A glass scale for the Quill operation is standard. Ram motion is measured by an encoder on the ram
servo motor. The feedback from these encoders is integrated and displayed in the Z-axis digital readout
as one dimension

3.9 Servo Motors

On the DPMRX2, DPMRX3 and DPMRX%e servo motors on table, saddle are 750-watt brushless
motors. The motor driving the ram/head is a 1000-watt brushless motor. The DPMRX7 usesl000-Watt
motors on all 3 axes. The underlying resolution of the motors encoders depends on the ballscrew pitch
and pulley ratio between the motor and ballscrew. This means the resolution will fall somewhere between
these 2numbers-0. 00000190 and 0.0000030

3.10 Reference (Base) Pin

Each TRAK DPM is shipped with&3/80 s hank pin that is meant to make tool
You will find the pin in the Hardware Kit that accompanies the machine. The idea is for you to use this

pin and one of your tool holders to make a Base Reference Tool. That way, you can use the tool as your

Base Tool when you set up a new Z Offset on a tool.

We recommend that you keep the pin in the tool holder as a permanent part of your toolbox. You will

find that that time you save and the peace of min d you get from having this secure reference is well
worth the dedication of a tool holder.
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4.0 Basic Operation

The TRAK DPM RX Bed Mills have been designed to give you unprecedented power in a CNC user
experience that is natural and easy to use. This section will walk you through some basics of using the
ProtoTRAK RMX CNC.

4.1 Powering Up the S ystem
To turn on power to the entire machine and control system, rotate the power switch on the Electrical
Cabinet to the On position.

The control will go thro ugh its boot up sequence. When it is finished, the following screen will appear.

STATUS

TOOL
TABLE

EPA

MATH MACHINE
HELP TOOLS

° SOUTHWESTLRY INDESTRIES, INC.

CHECK WATCH SHUT
SYSTEM ME DOWN

Figure 4.1 The ProtoTRAK RMX will display this screen after it boots up.
To begin using the ProtoTRAK RMX CNC, first do the following:
Tap the Check System soft key.

Press the POWER Resehard key and hold it for a few seconds until the white LED comes on.

4.2 Shutting Down the ProtoTRAK RMX CNC

Important:  The system must be turned off properly or you may lose unsaved data such as
programs or certain machine configurations. The SHUT DOWN soft key will initiate the
process of shutting down safely. When the screen goes blank, turn the power switch at the
back of the electrical cabinet to the Off position.

In order to reach the SHUT DOWN soft key, first close any Fly Out Windows that are open. We also
recommend that you complete any prompted activity, such as programming an Event. Press the BACK
hard key repeatedly until you get to the screen shown in Figure 4. 1 above.
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The ProtoTRAK control should be shut off at a minimum every few days. Failure to reboot may cause the
control to run slowly. For example, the INFO screens may move in and out slowly. This is a sign the
control should be restarted. Take advantage of the SAVE TEMP featureprior to shut down as mentioned
in the note below.

Note: You can save your current positions, tool information and program using the Save Temp feature in
the Program In/Out mode.

4.3 Operator Run Keys

4.3.1 Feed
The Feed Keys control the Go or Stop of programmed toolpath in the Run Mode. When running a
program in the Run Mode, you will be prompted for when to start the f eed by pressing the GO button.

WARNING!
Pressing the GO button will initiate automatic machine motion!

4.3.2 Spindle Control

The Spindle Forward/Off/Reverse is controlled through the Spindle hard keys just below the screen on
the ProtoTRAK RMX control pendant. Spindle RPM is controlled through inputs in the DRO and Program
Modes.

To set the spindle RPM Range adjust the Spindle Range Lever on the upper right side of the head to High
or Low.

The spindle will not operate unless the ProtoTRAK RMX CNC is in the DRO or Run Modes.

4.3.3 EHW Fine/Coarse
These buttons are used for machines that have Electronic Handwheels.

F or Fine:
-inDROModei 0. 2000 per handwheel revolution
- in Run Mode with TRAKing®

C or Coarse:
-inDROModei 0. 8000 per handwheel revolution
- in Run Mode with TRAKing®

4.3.4 Accessory

When the switch is in the On position, the flood coolant pump or spray coolant will come on and stay on
during machining operations.

In the Auto mode, the coolant pump or spray coolant will be controlled as programmed by the Optional
Auxiliary functions. To get to the Auto operation, press and hold the Accessory key.

If neither light is on, the coolant pump or spray coolant will not operate.

4.3.5 Power / Reset
Push and hold for a few seconds to initialize power to the X, Y and Z servo and motors. This is required
after start up , after an Emergency stop or any critical fault.

4.4 Manual Operation of the Ram, Table and Saddle.

When the Electronic Handwheels are installed, TRAK DPM RX may be used manually while in the DRO
Mode. Manual positioning and jog are active in other situations when needed, such as when setting tools.
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When not in the DRO Mode, moving the Electronic Handwheel will not result in movement of the
machine.

4.5 Emergency Stop

Press the button to shut off power to the spindle motor and axis motors. Rotate the switch to release.
You may also want to press in the Emergency Stop at the end of the day if you would like to leave the
machine on but prevent the operation of the coolant pump or the Electronic Handwheels.

You must reset the power after each Emergency stop by pressing and holding the Power/Reset hard key.

4.6 Switching Between Two and Three -Axis Operation
You may use the TRAK DPM RX as a two or threeaxis CNC. To switch, tap the Status soft key and tap
the box labeled AXIS MODE. See Section 6 for more information about the Status and other Info keys.

4.7 Data Input Keys
Data Input keys (hard keys) are us ed to input numeric date and set as an Absolute or Incremental
reference.

4.8 Modes
The Modes soft keys are always active. With the ProtoTRAK RMX it is always possible to switch freely
between Modes once you close any Fly Out window.

As you move into and out of a Mode, the operations will almost always be where you left them the last
time you went out.

This manual will deal with each Mode thoroughly in the Sections following.

4.9 Gestures

The touchscreen is operated with the following gestures:

Tap T Tap is used to select an item such as an Info Key. To Tap, lightly touch the screen with one finger.
Double Tap 1 In Program In/Out mode, double tapping will open a file or folder.

Swipe 1 Swipe is used to move from one screen to another, for example you move forward and back
through Events in the Program Mode with swipes. To Swipe, touch the screen with one finger and move
rapidly in the direction you want to move.

Pan i Pan is used to move content, such as a part drawing, around the screen. To Pan, touch the screen
with one finger and move slowly in any direction.

Spread / Pinch T These gestures are used to zoom in or out of a drawing. Use your thumb and finger.
Touch and Hold 1 Touch and hold works much like the right click of a mouse to initiate a pop up menu
for selections, when one is available. Touch the screen item and hold for 2 seconds.

Drag 1 Drag is used to move some of the information windows to more convenient location on the
screen. Touch the window header or title area and drag it to where you want.

Rotate 1 Rotate is used to rotate a drawing or a solid model. Touch the screen with 2 fingers and twist
to rotate the part along and axis projecting out of the screen. Move your 2 fingers to the right to rotate
around a vertical line on the screen. Move your 2 fingers to the left to rotate around a horizontal line on
the screen. Move your 2 fingers CW or CCW on the screen to rotate around a point.
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5.0 Definitions, Terms & Concepts
5.1 ProtoTRAK RMX CNC Axis Conventions

X Axis: positive X-axis motion is defined as the table moving to the left when facing the mill.
Consequently, measurement to the right is positive on the workpiece.

Y Axis: positive Y-axis motion is defined as the table moving toward you. Measurement to ward
the machine (away from you) is positive on the workpiece.

Z Axis: positive Z-axis motion is defined as moving the head up. Measurement up is also
positive on the workpiece.

+Z +Y

X +X

Figure 5.1 ProtoTRAKRMX CNC conventions

The Z RAPID dimension is the position at which Z will stop rapid traversing and switch to its programmed Z
feedrate. Z motion will continue unti | Z End depth has been reached.

5.2 Part Geometry & Tool Path Programming
The ProtoTRAK RMX CNC gives you ultimate flexibility in programming. Programs that are entered through the
ProtoTRAK RMX CNC system can be entered as either Part Geometry or Tool Path.

Part Geometry programming is the popular programming style of the ProtoTRAK family of products. This
is done by defining the final geometry of the part, and the ProtoTRAK RMX CNC has the job of figuring
out the tool path from the part dimensions and the tool set -up information. This is a great benefit
compared to regular CNC because itdoesn't force the programmer to do the difficult job of defining tool
path. A consequence of part geometry programming is that the following are not allowed:

1 connection of an incline plane and another event
1 connection of two events that lie in different planes

Using Geometry Programming, it is impossible for the ProtoTRAKRMX CNC to calculate a tool path for these
cases without creating a problem: in cutting the geometry desired in the first event, the tool ends up out of
position for the next event. Resolving the difference in tool position where the first event ends and the next
event begins means either the CNC calculates and makes an unprogrammed move, orit retracts the tool out
and then back into the part.
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These cases are not encountered often, but when they are you have the option of using Tool Path programming.
In Tool Path programming you define the events the same way, but all inputs are treated ast ool center. It is
your job to calculate and program the tool path.

Programs generated by CAD/CAM systems are always generated as Tool Path programs and are run as such even
if the Advanced Features Option has is not active on the ProtoTRAK RMX CNC.

5.3 Pl anes and Vertical Planes

A plane is any flat surface. If that surface lies flat on the table, it is the XY plane. That is, if you move
your finger along that surface or plane, you are moving in the X and/or Y direction, but not in Z (or at
least not until you pick your finger up). If you tilted that surface (think of it as a piece of paper) straight
up so that it faces the front of the machine, it would be in the XZ plane. If you tilted it up so that it faced
left or right, it would be in the YZ plane.

A vertical plane is any plane (or surface) tipped up on its edge on the table (see below).

Unlike most CNC controls, the ProtoTRAK R1X CNC can machine arcs in any vertical plane rather than
just XZ or YZ.

vd N

i00172

Figure 5.3 Vertical Planes

5.4 Absolute & Incremental Reference

The ProtoTRAKRMX CNC may be programmed and operated in either (or in a combination) of absolute
or incremental dimensions. An absolute reference from which all absolute dimensions are measured (in
DRO and program operation) can be set at any point on or even off the workpiece.

To help understand the difference between absolute and incremental position, consider the following
example:
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ABSOLUTE DIMENSIONS

O O G

INCREMENTAL DIMENSIONS

ABSCLUTE
REFERENCE

100168

Figure 5.4 Eachpoint has both an absolute and an incremental reference in the X axis. The
ProtoTRAKRMX CNC allows you to program using either

5.5 Referenced & Non -Referenced Data

Data is always loaded into the ProtoTRAKRMX CNC by using the INC SET or ABS SEKey. X, Y, Z
positions are referenced data. In entering any X, Y, or Z position data, you must note whether it is an
incremental or absolute dimension and enter it accordingly. All other information (non -referenced data),
such as tool diameter, feedrate, etc. is not a position and may, therefore, be loaded with either the INC
SET or ABS SET key. This manual uses the term SET when either INC SET or ABS SET may be used
interchangeably.

5.6 Incremental  Reference Position in Programming

When X, Y, Z RAPIDand Z data for the beginning position of any event are input as incremental data,
this increment must be measured from some known point in the previous event. Following are the
positions for each event type from which the incremental moves are made in the subsequent event:

Position: X, Y and Z programmed

Drill : X, Y, Z RAPID, and Z END programmed

Bolt Hole: X CENTER, Y CENTER, Z RAPID and Z END programmed

Mill: X END, Y END, Z RAPID and Z END programmed

Arc: X END, Y END, Z RAPID and Z END programmed

Circle (POCKET or FRAME): X CENTER, Y CENTER, Z RAPID and Z END programmed

Rectangle or Irregular (POCKET or PROFILE): X1 and Y1 corner, Z RAPID and Z END
programmed

Helix : The X END, Y END, Z RAPID, and Z END proggmmed.

Sub: The reference position as defined for the specific events above for the event prior to the
first event that was repeated.

A.G.E. PROFILE: The appropriate reference position as defined for the specific events above
for the last event that is programmed. A.G.E. Profile Programming requires the Advanced
Features Option.

For example, if an ARC event followed a MILL event, a 2.0 inch incremental X BEG would mean that in
the X direction the beginning of the ARC event is 2.0 inches from the end of the MILL event.
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5.7 Tool Diameter Comp ensation

Tool diameter compensation allows the machined edges shown directly on the print to be programmed
instead of the center of the tool. The ProtoTRAK RMX CNC then automatically compensates for the
programmed geometry so that the desired results are o btained.

Tool cutter compensation is always specified as the tool either right or left of the workpiece while looking
in the direction of the tool motion.

-—
F— i00176

Figure 5.7.1 Examples of tool right

O——

—0

100175

Figure 5.7.2 Examplesof tool left

Tool center means no compensation either right or left. That is, the centerline of the tool will be moved
to the programmed points.

5.8 Tool Diameter Compensation when Contouring in Z with Part Geometry

Left and right tool diameter offsets are always those projecte d into the XY plane. Tool offsets in the Z
direction are always up and assume the use of a ball end mill. When contouring in the Z -axis, this up
tool offset is always activated regardless of left, right, center if the Part Geometry option is selected.
There is no Z-axis up tool offset applied when the Tool Path option is selected.
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Special attention must always be paid to tool offsets when machining with a ball end mill. The reason
for this is that the tool diameter changes in the bottom part (that porti on equal to the tool radius) of the
tool.

The tool is always positioned at the beginning of a milling operation so that the correct point on the ball
end of the tool is tangent to the beginning point, and offset perpen dicular to the machined edge by the
radius of the tool. Consider the example below of milling a ramp in the XZ plane from point B to point C.

+Z

I XZ VERTICAL PLANE
= +X

Figure 5.8.1 Ball end mill position with respect to program points. Tool starts so end mill is tangent
fo BC. R from center of tool is perpendicular to BC

Note how the tool at the beginning point (point B) starts below (in the Z direction) point B so that it can
actually touch this point. If this were not true, a cusp would remain to the left of point B.

Now consider a similar example milling from A to B to C in the XZ plane.

TOOL
(R +Z
| XZ VERTICAL PLANE
A
+X

00178

Figure 5.8.2 In order to respect the lines defined by the programmed points, the ball end mill never
fouches point B. Tool starts centered over A offset up by the tool Radius R. It moves right until it is
tangent to both AB and BC. Then moves to point C in the first example.

Note the Tool at B does not drop below the AB line and, therefore, never touches point B. As a result, a
fillet is formed at point B equal to the tool radius.

This second example of continuous machining from one cut (AB) to another (BC) with full cutter
compensation between requires the two cuts to be made wit h events which are connective (see Section
5.9 or 5.10 for a more complete discussion of this requirement).

5.9 Connective Events

Connective events occur between two milling events (either Mill or Arc) when the X, Y, and Z ending
points of the first event are in the same location as the X, Y, and Z starting points of the next event. In
addition, the tool offset and tool number of both events must be the same. And both events must lie in
the XY plane or the same vertical plane (see Section 5.2).
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5.10 Con rad

Conrad is a unique feature of the PROTOTRAKRMX CNC that allows you to program a tangentially
connecting radius between connective events, or tangentially connecting radii for the corners of pockets
and frames without the necessity of complex calculations.

For the figure below, you program an Arc event from X1, Y1 to X2, Y2 with tool offset left, and another
Arc event from X2, Y2 to X3, Y3 also with tool offset left. During the programming of the first Arc event,
the system will prompt for Conrad at w hich time you input the numerical value of the tangentially
connecting radius r=K3. The system will calculate the tangent points T1 and T2 and direct the tool cutter
to move continuously from X1, Y1 through T1, r=K3, T2 to X3, Y3.

— X3, Y3
CONRAD
T2
4
B s //
o
T1 \\J r+ K2
r= K1 22, Y2
X1, Y1
00180

Figure 5.10.1 A Conrad is added between the two intersecting lines

Note : Conrad must always be the same as or larger than the tool radius for inside corners. If Conrad is less
than the tool radius, and an inside corner is machined, the ProtoTRAK RMX CNC will ignore the Conrad.

For the figure below, you program an Arc event from X1, Z1 to X2, Z2, and a Mill to X3, Z3. During the
programming of the Arc event, the system will prompt for Conrad at which time you input the numerical value
of the tangentially connecting radius r=K. The system will calculate the tangent points T1 and T2 and direct
the tool cutter to move continuously from X1, Z1 through T1, r=k, T2 and on to X3, Z3.
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Xe zz2 T2 X3, Z3
L
T | r= K CONRAD

+Z

XZ VERTICAL PLANE
4‘— +X
X1, 21 {00181

Figure 5.10.2 A Conrad is added between an arc and a line

5.11 Memory & Storage

Computers can hold information in two ways. Information can be in current memory  or in storage .
Current memory (also known as RAM) is where the ProtoTRAK RMX CNC holdany part program that is
ready to run. While a program is being written, it is in cur rent memory.

Storage of programs can be done on a USB device or a Network drive This means a user can store
programs to an offline computer that is networked to the RMX CNC. To add a network drive, the user
must setup the operating system to do so. See section 14 We strongly recommend you habitually back
up programs.
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6.0 |

nfo Keys

Info keys on the left side of the screen enable you to:

f
il
f

Configure your ProtoTRAK RMX to your preferences
Make changes to system defaults
Look up information

1 Accessadvanced capability

Info Keys are always available; while you are doing any operation of the ProtoTRAK RMX you may tap an
Info key.

Fly Out Windows
When you tap an Info key, the key will turn yellow and the associated fly out window will appear over the
window you had been using. When you are finished with the window, tap the key again to close it.

|__INFO__|
STATUS

TOOL
TABLE

EPA

MATH
HELP

OPTIONS

DEFAULTS

KEY
BOARD

CALC

B e

MILL EVENT OPTIONS DRILL -

Z SAFETY PLANE OFF 5
0.0000
SPINDLE SPEED = RPM 0.0000

abs
abs
. SURFACE SPEED 0.0100 abs
FEED RATE FEEUVERMIN ¥ _1.2500 ey

EVENT COMMENTS OFF 25000
30.0000

3
1125.00
120

1

FIT st
oraw XY ¥z Xz 0 STEP

access to relevant choices

EVENT 2
X BEGN
Y HEGIN
Z RAPID

s Z BEGN

X END

Y END

ZEND

CONRAD

TOOL OFFSET
RPM

Z FEED PER MN
XYZFEED PER MIN
100L #

INSERT

MILL

0.0000
1.0000
0.0000
0.0000
1.0000
1.8000
0.0000
0.2500
RIGHT

[1125.00}

abs
ne
ne
abs

ne

DELETE GOTO
EVENT  EVENT  EVENT

Figure 6 .0a The Option key opens a Fly Out Window over the event programming to give you instant

Once you open a Fly Out Window, you must close it by tapping the associated Info Key.
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N -t
STATUS TOOL TABLE DRO
mase  [ESER

TOOL use  TOOL ¥ TOOL TYPE MATERIAL  #FLUTES DIAMETER ZOFFSET DIAMOD 7 MOD

PROG
TABLE PROGRAM TOOLS
1 Dril v  HSS ¥ 2 0.0000
EPA 2 Dol v HSS ~ 2 0% 0.0000 Eom
o 3 Finish End i~ CARBIDE ¥ 3 | 1Bsk0 00000
HELP 4 FaceMill ¥  INSERT ¥ 6 = 0.0000 SET-UP
5 Rough End Ml >  HSS ~ 3 0.0000
TOOL LIBRARY RUN
Dl v HSS <~ 2 0 2500 02530 00000  0.0000
Face Mil ¥  INSERT ¥ 6 2 D000 32250 00000 00000
DEFAULTS _ Face : i
Finish End Ml ¥ CARBIDE ~ 3 0.3750 1.8550 00100 00000 INOUT
KEY = =
BOARD
CALC ERASE CLEAR DELETE DELETE ADDTO J0G

LIBRARY LIB# TOOL OFFSET LIBRARY

DRILL BOLT FACE
TAP HOLE MiLL

Figure 6 .0b the Tool Table Fly Out makes it quick and easy for you to define your tools as you program

POSN MILL ARC  PROFILE POCKET sus CoPY MORE

6.1 Status
The Status Info Key gives you a convenient look at the current status of your ProtoTRAK RMX.

6.1.1 Operational Status
Units T chose between In and mm. All dimensional information will appear in the units you choose. If
you change units, the change will take effect as soon as you tap the Status key to put the window away.

Axis Mode 1 from 2 to 3 axis. If you change Axis Mode, the change will take effect as soon as you tap
the Status key to put the window away.

Program Name i for reference. You may rename a program in Program In/Out Mode or the Event O in
the Program Mode.

6.1.2 Software Version
This will list both the current software and firmware.

6.1.3 Options Activated
This is a list of all available control options and whether or not they are activated. To purchase an
option, call Customer Service at 800-367-3165 or Sales Support at 800-421-6875.

See Section 3.2 for a description of available options.

6.1.4 Features Off/On
Advanced Features 1 Optional Advanced Features may be turned off if you wish to simplify the
operation of the ProtoTRAK RMX by eliminating features.

Network i Access to the networked drives may be turned off so that communications between the
ProtoTRAK RVIX and the network are halted.
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Electronic Handwheels i The optional (standard on the DPM RX5 and DPM RX7) Electronic
Handwheel s may be turned off to assure the machine doe:

Note: When turned on, the Electronic Handwheels move the table, saddle and ram only during DRO
Mode and TRAKiIng® in run mode.

Auxiliary Functions 1 the AUX event may be turned off if you wish to simplify the operation of the
ProtoTRAK RMX.

6.2 Tool Table
The Tool Table is divided into three sections (including the optional Tool Library):

Base Tool
This is the status of the Base or reference tool i Set or Not Set. See below for a description of the Base
Reference Tool.

oweo VPPN EEEEEI

STATUS TOOL TABLE > DRO
: BASE abs
TOOL | LBE TOOL# TOOL TYPE MATERIAL #FLUTES DIAMETER Z OFFSET DIAMOD  Z MOD | smo
TABLE PROGRAM TOOLS
1 HSS v 2 0.0000 0.0000
EPA 2 Dol v HSS ¥ 2 0.0000 0.0000 EDIT
MATH 3 Rough End Ml ¥ CARBIDE ¥ 3 0 0000 0.0000
HELP 1 Fanish End Ml ¥ CARBIDE ¥ 1 0.0000 00000 SET-UP
RUN
PROG
DEFAULTS INOUT
KEY
BOARD
g 'L',‘::L{\ Joe
FIT LisT INSERT DELETE GOTO
oraw XY 7z = 0 STEP EVENT EVENT  EVENT

Figure 6.2.1 a The Tool Table as it appears without the Advanced Features Option activated.

Program Tools
These are the tools that you have entered into the events of your current program. Up to 100 tools may
be entered from 171 99.

As long as the tool number is in one of your events, it will automatically appear in this part of the screen.
See below for how to set up the tool. You may set up the tool at any time while you are preparing the
program, including opening the Tool Table window as you are programming while the tool is on your
mind. If you forget to enter diameter or other essential information before running, the ProtoTRAK RMX
will present you with an error message. To help, the info that is required before run is highlight ed in
orange not if entered and it turns green when entered.
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Tool Offsets and Mods in Program Tools arenot saved when a current program is closed, erased or if the
control is powered off. To save this information, see Save/Open Tempin the Program In/Out Mode for
saving a temporary file.

Tool Library (optional)
When the Advanced Features Option is activated, there will be a Tool Library section in the Tool Table.

The Tool Library can be a convenient way to save tool information and use the information to cut down
on time in doing programming and set up. A Il the information, including the Offsets and Mods, are saved
in the Tool Library. You may set up the tools in the Tool Library separately from a program by entering
tool inform ation directly into the Tool Library or you may transfer information from Program Tools as you
go. Be sure to fully understand the Tool Library procedures to avoid using tools with incorrect or
incompatible offsetss o you dondét crash a tool

To input information directly into the Tool Library, simply tap in any of the columns of the empty row and
enter information.

To transfer tool information that is already in a Program Tool, simply tap on the Program Tool , Tool #
and tap ADD TO LIBRARY.

Tool Library tools may be identified by a number from 101 7 199. We do this to distinguish them from
the Program Tools which are numbered from 17 99.

T I ot A ﬂ

STATUS TOOL TABLE ' DRO
| oase (SR -
TOOL @ LIBE TOOL# TOOL TYPE MATERIAL  #FLUTES DIAMETER 2 OFFSET DIAMOD 2 MOD ws| proG
TABLE PROGRAM TOOLS
1 HSS ~ 2 0.0000 0.0000
EPA 2 Dl v  HSS v 2 00000 00000 EOT
3 Rough End Ml ¥  CARBIDE™ 3 : 0.0000 0.0000
MATH -
HELP ] Faish End Ml ¥ CARBIDE~ 4 00000 0.0000 SET.UP
TOOL LIBRARY
101 Center Dl ~  HSS ~ 2 01260 21350 0 0000 0 0000 RUN
102 Dall v  HSS ~ 2 0 2500 02530 0 D000 0.0000
ey ' Dall v HSS <~ 2 0 2500 0 1168 0 0000 0.0000 PROG
104 Face Mll  ~  INSERT ~ 8 2 0000 32250 0 0000 0 0000 INOUT
KEY 112 Fnish End M@~ CARBIDE ~ 3 0 3750 1 8550 0 0100 1 000D
BOARD 105 Finish End M@l > CARBIDE ~ 4 0 3750 -1 6960 0 000D 0 0000
mnr Rouwmh Fnd M@ ~ CARRINF -+ - 0 K000 A 1006 0 DD 0 Nhon
CALC ERASE CLEAR DELETE DELETE ADD TO Jo6
LIBRARY LiB# TOOL OFFSET LIBRARY

FIT LIST INSERT DELETE GOTO
oraw XY — = - STEP EVENT EVENT  EVENT
Figure 6.2. 1b The Tool Table with the Advanced Features Option activated. See Section 6.2.4 below for
using the Tools from the Tool Library.

Tool Table Column Headings

LIB# - Used only in the Tool Library section. You assign numbers to the tools in the Tool Library by
tapping this field. In order to distinguish Tool Library from tool numbers you assign during programming,
the Tool Library tools must be a number from 10 1 7 199. It is not mandatory to assign a Library
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Number, but it may help as a cross reference when you assign the Library tool to a Program Tool. If you
want to use the library tool in DRO, then a library tool number is required.

Tool # - the tool number you assigned in the current program, from 1 7 99. These tools are the
Program Tools.

Tool Type - the type of tool chosen from the drop-down list if you elect to do so.
Material - selects the tool material from the drop-down list if you elect to do so.
# Flutes - specifies the number of flutes for the cutter. This is elective unless you use Feed per Tooth.

Diameter - the tool diameter. This is mandatory in order for the ProtoTRAK RMX to calculate the tool
path with offs ets.

Z Offset i the difference between this tool and the Base Tool. You must set this tool to run the
program. The field will be orange and there will be a line instead of a number until the tool is set.

Dia Mod - allows for small adjustments e.g. for reg round tools; this is elective.

Z Mod - allows for small adjustments in Z Offset; this is elective.

6.2. 1 The Base Tool

For your convenience, we have supplied a 3/8-inch drill shank with a rounded tip. If you insert the shank
into a tool holder and never remove it, this can serve as your Base Tool. Referencing all tool offsets from
this Base Tool gives you the ability to use the same tool in several programs without resetting offsets.
We also suggest that you establish a point you will use to touch off every time. T his simple habit will
make tool setting quick, easy and secure.

Each time the ProtoTRAK RMX is powered down, the base tool reference will be lost

6.2. 2 Setting Z Offsets
There are two different methods for setting your Z offsets:

Method 1:
Setting Z Offsets can simply be a matter of first setting the Base Tool and then each tool. You can tell if a
tool is not set because the box will be orange and there will be dash instead of a number.
To Set the Base Toot
1. Putyour Base Tool in the spindle.
2. Tap the Z Offset box in the Base Tool part of the Tool Table screen.
3. Touch off your Base Tool. We recommend that you use a touch-off point that you will be able to
use for all tools, now and in the future. If you mix up touch off points, you will crash a tool.
4. Press Enter.
Set the other tools Program or Tool Library:
1. Put the tool in the spindle.
2. Tap the Z Offset box for the tool.
3. Touch off the tool to the same place that you touched off the Base Tool.
4. Press SET
5. Repeat for all tools that you want to set or reset.

Note: Just because the field offset field is green and there is a number instead of a dash, this is NOT a

guarantee that the offset is correct. If you want to start over to be sure, tap the value and tap the
DELETE OFFSET key and redo the offset with the procedre above.
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Method 2: (Added in 2.0.0 software version)
You can use our optional Tool Measurement Device to measure your tool offsets. See section 3.5.14.
1. Inthe Tool Table screen, do not enter a value for the BASE. It should remain orange and read NOT
SET.
Put your Base Tool in your tool measurement holder.
Set your tool measuring device to 0.
Use the measuring device to get each tool dés offset r
Manually enter the tool offset into the tool table under Z OFFSET, exactly as it read from the
measurement device.

aprLN

6.2. 3 Using Library Tools While Programming

The Flyout Windows of the ProtoTRAK RMX makes programming your tools easier than ever. At any
time, tap the Tool Table key and the window will open over the mode window you are w orking in.
Having a Tool Library at hand makes it even easier.

To use the Library Tools, simply do the following:

1. While programming, enter a number for your Program Tool from 1 i 99.

This will create an entry in the Program Tools area of the Tool T able for each unique tool number. The
entry will appear as soon as you finish all the prompts for the event.

2. Tap the TOOL TABLE Info key. The Tool Table will open.

3. In the Tool Library section of the Tool Table, tap the Tool # Field in the row of t he Library Tool you
want to use.

4. Press Enter. The information for the tool in the Tool Library will copy to the Program Tool. If the
Library Tool had a LIB #, that number will appear for reference next to the Program Tool #.

That 6s i t!

Note: We do not allow you to enter the Library Tool # into the Tool prompt while programming an

event. We do this as a precaution. Tool! Library Z Of
mean they are correct. Programs written at different times, on different ProtoTRAKSs or on the Offline

Software may have offsets stored that are not correct for the machine and tool on which they will run.

To prevent errors, we make it a deliberate action for you to relate the Library Tool to the Program Tool.
This will give you the chance to decide whether you want to trust the values or not. It is an extra step,
albeit a small one, but well worth it to a void what could be an expensive crash.

6.2. 4 Soft keys in the Tool Table

ERASE LIBRARY (O) i To erase all the Library Tool information at once.

CLEAR LIB# (O) - To erase the Library Tool # reference from the Program Tool. First tap the Program
Tool #, and then CLEAR LIB#.

DELETE TOOL (O) i deletes the data for a Library Tool. Tap anywhere on row first, then tap DELETE
TOOL.

DELETE OFFSET1 Deletes the offset for the tool. Tap anywhere on the row first, then tap DELETE
OFFSET.

ADD TO LIBRARY (O) 1 Copies the Program Tool information to the Tool Library.

JOG i Turns on the servo motors so you can jog the ram to position for doing the Z offset.

Note : The jog feature always defaults to the positive direction.

(O) T These soft keys pertain to the Tool Library. The Advanced Features Option must be activated for
the Tool Library to be available. If the keys are greyed out, the Advanced Features Option is not
activated.

45

TRAK Machine Tools
Southwestern Industries, Inc.
TRAKBed Mills ProtoTRAK RMX CNC Safety, Programming, Operating and Care Manual



6.3 EPA

The EPA (Enhanced ProtoTRAK Assistaed key will give you quick access to a collection of short tutorials
that provide help for using the ProtoTRAK RMX CNC. While these tutorials are useful for resolving
guestions or jogging the memory, they are not intended to substitute for the user manual or for product
training.

A N - cuTtan A~ oADe um

STATUS EPA Index (All Toplcs) ~| Search Text DRO
Group A - General X e
oo A-1 ProtoTRAK RMX Organization abs | pROG
TABLE O e N N Ol Featured Topics  +All Topics -~
e abs
EPA : e EDIT
MATH = g - ne anal
HELP A-5 Absolute and Incremental . SET-UP
Group B - Information Functions i
B-2 EPA (Enhanched ProtoTRAK Assistance) ' .
KEY
BOARD
CALC E o
B-8 Wamina Error Fault |
. _______________________________________i
FIT LIST INSERT DELETE GOTO
oraw XY o < X STEP EVENT EVENT  EVENT

Figure 6.3 The EPA Screen

6.3.1 EPA Index
The EPA Index will display the tutorials available depending on either the current operation or your
selection in the Search Text box.

For example, if you are in the Program Mode, when you press the EPA key, the EPA Index will display the

topics most likely to be of interest for Program Mode operations. For example, say you are doing a part
program using the AGE (Auto Geometry EngineE) @and you
By pressing the EPA Info key, the EPA Index will appear. Instead of listing all the topics, a shortened list

of only those topics likely to be of interest for that operation will appear so you will be able to quickly

choose a tutorial with the informa tion you need.

EPA Topics are arranged in Groups:

A. Generali overall operation of the ProtoTRAK RMX
B. Information key

C. DRO Mode

D. Program Events

E. Other Program Features

F. Edit Mode

G. Setup Mode

H. Run Mode

I. Program In/Out
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6.3.2 Searching the EPA Index
There are two ways to search for topics:
6. Enter a key word into the Search Text box. (See section 6.8
Keyboard). Only the applicable tutorials will appear in the EPA Index

box. I f you donét | ike todaearresul ts, t
previously entered text, tap the X to the right of the Search Text
box.

7. Select a Featured Topic from the list by tapping the topic word. A
check mark will appear to indicate that the selection is successful.
Selecting All Topics will display the full list of topics arranged by
groups. To deselect, box again.

6.3.3 Navigating Throug h a Topic

Figure 6.3.3 An EPA topics screen

Display area 1 the EPA will display helpful graphics, screen shots or videos as required to help explain
the topic. It will be blank if the text does not need illustration.

Items available T sometimes there are more than one display available for the topic. Tap th e one you
want to display.

Use the arrow keys to move through the instructions or to return to the index.

6.4 Math Help
Math Helps are powerful routines that enable you to use data that you have available in order to calculate
mi ssing X and Y beginning, ends and centers. The powe

automatically calculate missing print data in most cases, Math Helps provide a powerful companion to
that feature.

You may enter into Math Help at any time by pressing the Math Help Info key.
The calculated data may be automatically loaded into your program by entering Math Help while you are

programming a beginning, end or center.
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