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1.0 Introduction
Congratulations on your purchase of the TRAK 20P featuring the ProtoTRAK TMX CNC.

The TRAK 20P is a brand new approach to machining, by bringing together capacity, portability,
capability and ease of use to a degree never seen before. With the TRAK 20P, your shop can
turn wasted labor into high value output when and where that labor becomes available.

In order for the TRAK 20P to fulfill its purpose, it must be easy to use. Easy to use means as
few buttons, commands, prompts and features as possible — only what is absolutely needed in
order to be useful as a true second operation machine. The design of the product has at all
times been held to this principle.

This manual is as easy to read as the TRAK 20P is to use. It provides only the essential
information that is not obvious or dealt with by the on screen instructions. Everyone who will
run the TRAK 20P can quickly get the information they need to run their parts safely and
effectively.

1
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2.0 Safety

The safe operation of the TRAK 2°° depends on its proper use and the precautions taken by
each operator.

Read and study this manual and the TRAK 2°° Programming, Operating, and Care Manual.
Be certain every operator understands the operation and safety requirements of this
machine before its use.

Never run the machine with enclosure doors open
Always wear safety glasses and safety shoes.

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

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

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 - Machining
centers.

2.1 Safety Publications

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

Safety Requirements for Machining Centers and Automatic, Numerically Controlled
Milling, Drilling and Boring Machines (ANSI B11.22-2002) (R2007) & (ANSI B11.23-2002
(R2007). Available from The American National Standards Institute, 1819 L Street N.W.,
Washington D.C. 20036

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 0210.

2.2 Danger, Warning, Caution, and Note Labels & 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 color.

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

2
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NOTE - Call attention to specific issues requiring special attention or understanding.

Safety & Information Labels Used On The
TRAK 2 °? Milling Machine

It is forbidden by OSHA regulations and by law to deface, destroy or remove any of
these labels

P

SAFETYINSTRUCTIONS

g

. Read and understand the Operator's Manual and all
warnings on this sign before operating machine.

N

. Machine should only be operated by qualified personnel
that have been trained in the operation and use of this
machine.

w

. Machine starts and moves automatically. Never place
any part of your body near or on moving parts of this
machine.

i

Stop spindle completely before touching the tool, work
piece, or spindle.

o

. Do not operate machine unless all guards, interlocks,
and safety devices are installed and functioning.

1. Hazardous voltage present in the
electrical equipment of this machine.
Only qualified engineers are allowed

. Wear safety glasses, shoes, and hearing protection to install, test, adjust or maintain it.
when operating machine.

6. Always clamp work piece and tool securely. Avoid
excessive feeds and spindle speeds.

~

2. Isolate power before install, test,
adjust or maintain the electrical
equipment of this machine.

@

Remove rings, watches, jewlery and loose fitting clothes.
Keep hair away from moving parts of the machine.

9. Installation and service must be performed by qualified
personnel only, following instructions in the 3. Do Not turn on the power before
Maintenance Manual. Turn off and lock-out the power the protective grounding has been
at the main electrical panel before servicing. securely connected.

10. It is the responsibility of the user to be sure that this . .
machine is in safe operating condition at all times, and 4. Do N(?t chqnge any device of this
that the operator follows the safe operating procedures machine without permission.

described in the Operator and Maintenance Manuals.
FAILURE TO COMPLY WITH THE ABOVE
Do not remove or disfigure this sign. MAY RESULT IN A SERIOUS ACCIDENT

& o S

$-81070

A\ WARNING

Keep hands, clothing and body
clear of rotating spindle. Machine
starts and moves automatically.
Can cause severe injury.

1. Never open door during operation. |
2. Do not operate with door removed.

1. Set control in manual mode

before working near spindle.
2. Isolate machine before
t servicing.

Failure to observe the above may |
result in serious injury. ;

.

5-53120 | 583010

et A A

gy’ B Al SR e Rt A R R A s i Pl
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3.

. IMPROPER OPERATION OR IMPROPER MAINTENANCE

OF THIS MACHINE MAY CAUSE SERIOUS BODILY INJURY
OR DEATH.

. DO NOT OPERATE THIS MACHINE UNTIL YOU HAVE

RECEIVED OPERATING AND SAFETY INSTRUCTIONS FROM
YOUREMPLOYER.

FOLLOW ALL SAFETY PRACTICES PRESCRIBED BY YOUR
EMPLOYER AND AS OUTLINED IN THE "PROGRAMMING,
OPERATION AND CARE MANUAL"

. IT IS THE RESPONSIBILITY OF THE EMPLOYER TO PROVIDE

AND ENSURE POINT OF SAFEGUARDING PER ANS|
B811.22-2002 & 811.23-2002

5. THE MANUFACTURER IS NOT LIABLE (RESPONSIBLE) FOR

ANY DAMAGE OR INJURY OF ANY KIND TO PERSONS OR
PROPERTY CAUSED BY OR RESULTING FROM THE
IMPROPER OR UNAUTHORIZED USE , OPERATION,
MAINTENANCE, ALTERATION, MODIFICATION,CHANGE IN
CONFIGURATION OF THIS MACHINE ORANY OF ITS
COMPONENTS, PARTS, OR THE USE OF THIS UNIT WITH ANY

THIS COUNTERBALANCE CYLINDER
STAYS PRESSURIZED EVEN IF THE
MAIN AIR IS DISCONNECTED.

BEFORE DISCONNECTING THIS
CYLINDER, FIRST DISCONNECT THE MAIN
AIR SUPPLY, LOWER THE FRONT DOOR
ALL THE WAY DOWN, THEN RELEASE
ALL AIR PRESSURE FROM THE AIR
STORAGE TANK INSIDE THE MACHINE
BY SLOWLY OPENING THE DRAIN
VALVE LOCATED ON THE BOTTOM

OF THE TANK.

CAUTION!

IN ADDITION TO THE COMPRESSED
AIR, THIS TANK MAY ALSO CONTAIN
SOME OIL AND WATER. USE PROPER

EYE PROTECTION AND EXERCISE
CAUTION WHEN OPENING THE
DRAIN VALVE.

THIRD PARTY ACCESSORIES OR PARTS.

DO NOT REMOVE THIS SIGN FROM MACHINE

THIS AIR TANK STAYS PRESSURIZED

EVEN IF THE MAIN AIR IS DISCONNECTED.
BEFORE DISCONNECTING THIS TANK,
FIRST DISCONNECT THE MAIN AIR SUPPLY,
LOWER THE FRONT DOOR ALL THE WAY
DOWN, THEN RELEASE ALL AIR PRESSURE
FROM THE TANK BY SLOWLY OPENING
THE DRAIN VALVE LOCATED ON THE
BOTTOM OF THE TANK.

CAUTION!

IN ADDITION TO THE COMPRESSED AIR,
THIS TANK MAY CONTAIN SOME OIL AND
WATER. USE PROPER EYE PROTECTION
AND EXERCISE CAUTION WHEN OPENING
THE DRAIN VALVE.

Vise or fixture must not
protrude beyond the back
edge of the worktable to
avoid collision with the ATC.
It may not protrude more than
1.5 inches beyond the front of
the worktable to avoid
collision with the front door.
Use SWI modified Kurt vise
P/N VISE-20PM10 or Kurt
vise 3600V-INT or equivalent.

1.5 MAX

e ol

e e

FRONT
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LIFT HERE

[ ACAUTION

AC220V
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MAINTENANCE SCHEDULE

i27694-20
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2.3
1.

10.

11.

12.

13.

14.

15.

Safety Precautions

Do not operate this machine before the TRAK 2°F Installation, Maintenance,
Service and Parts List Manual, 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 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:

Before changing tools

Before changing parts

Before you clear away the chips, oil or coolant. Always use a chip scraper or brush.
Do not used compressed air to clean the machine.

Before you make an adjustment to the part, fixture, coolant nozzle or take
measurements.

o Do not attempt to disable any safety interlock. Never reach around a safeguard.

Disconnect power to the machine before you change belts, pulley, and gears.
Keep work areas well lit. 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 from around the machine.

Avoid getting pinched in places where the table, saddle or spindle head create "pinch
points" while in motion.

7
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Securely clamp and properly locate the workpiece in the vise, on the table, or in a
fixture. Use stop blocks to prevent objects from flying loose. Use proper holding
clamping attachments and position them clear of the tool path.

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

Use proper cutting tools for the job. Pay attention to the rotation of the spindle: As
viewed from above, left hand tool for counterclockwise rotation of spindle, and right
hand tool for clockwise rotation of spindle.

To 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 feature,
clockwise rotation of the EHW moves the axis in the positive direction, counterclockwise
in the negative direction.

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.

Inspect the retention knobs for damage or excessive wear before each use.

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 your supervisor before machining
these materials.

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

Warning

Retention knobs come in a wide variety of designs, however they often look
similar and appear to be interchangeable, but they are not. Use only the knob
that the TRAK 2°° is designed to use. The use of the incorrect knob, or the
incorrect usage of a knob, may result in injury or property damage. To ensure
the correct knob is chosen, please refer to section 3.4.4, Retention Knobs
section of this manual

8
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3.0 TRAK 2°° Description

3.1 Machine Specifications

Please see the drawing on the next page for a layout of the TRAK 2°" machine.

Overall Machine Dimensions

Width of machine

Depth of machine

Height of mill with head all the way up
Minimum height to fit mill through doorway
(Z cable carrier collapsed)

90"

Machine Specifications

Table Dimensions

Table size

Number of tee slots and pitch

Tee slot width

Table maximum load

Ball Lock ® hold down force

Machine Weight

Machine Shipping Weight

Travel

X-axis

Y-axis

Z-axis

Maximum distance from spindle nose table surface
Minimum distance from spindle nose table surface
Maximum swing clearance from spindle center to column
Maximum Rapid speed X, Y & Z-axis, inches per minute
Spindle

Tool holder type

Spindle nose diameter

Maximum RPM

Automatic Tool Carrier

Tool Capacity

Maximum tool diameter

Retention knob

Air Requirements

Pressure

Quality

CFM
SCFM

9

30.5"
52"
101"

18" x 15"

4@ 63 mm
0.630" or 16 mm
500 Ibs.

2250 Ibs @ 35 in/lbs of torque

~2400 Ibs
~2750 Ibs

14"

18" (12" of machining travel)

17//
20.25"
2.75"
14"

500

BT30
2.2" or 56 mm
5000

8
2
See section 3.4.4

90 psi

Air dried/filtered water
separator upstream of the
machine

2.5 @ 90 psi

18
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3.1.1 Shipping kit
The following comes with the TRAK 2% as standard equipment:

Pallet Jack
Main Electrical Power Cord with Plug
(4) Ball Lock Receivers in table

3.1.2 Floor connection

The TRAK 2°° machine has 4 adjustable leveling feet. It is important when moving the machine
from one spot to another that all 4 feet are touching the floor. As floors vary, some adjustment
may be necessary as you move the machine from one place to another.

For work that requires a high level of precision, you may have to level the machine using
precision levels. In addition to this, the user should check the tram of the spindle relative to
the table and adjust one or more of the 4 corners to adjust the tram within 0.001” TIR.

3.2 Maximum Spindle Torque and Horsepower

The following graphs illustrate the continuous and peak torque vs RPM and horsepower vs RPM
for the TRAK 2°° machine at the spindle. Peak torque and horsepower values can only be
attained for a short period of time before the spindle drive will fault out to protect the motor.

Torque vs RPM

16
14

12 \
\

10

N \ e ConNtinuous

\ \ Torque

N

0 1000 2000 3000 4000 5000
RPM

Torque (ft-lbs)

O N B~ OO ®©
|
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HP vs RPM

5
4.5

/
i/

3
%2_5 / / e Continuous

) // HP
15 A4S
! ///

0.5 A
0

0 1000 2000 3000 4000 5000
RPM

Note - Maximum work capacities are dependent on variables that cannot be controlled by the
machine manufacturer. Each one of the following will have an impact on the above numbers:
speeds, feeds, cutter, cutter sharpness, material, setup, coolant and machine adjustments.

3.3 ProtoTRAK TMX Control Hardware
3.3.1 Programming Panel Assembly

The programming panel assembly on the 2°° is mounted to the front right side of the machine.
The panel consists of the program overlay, electronic handwheel (EHW) and a 5” LCD.

12
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OFF

Keyboard Hard Keys

Cycle

GO: initiates motion in Run

STOP: halts motion during Run

Spindle

ON: turns spindle on in DRO mode

OFF: turns spindle off in DRO mode

AUX: enables / disables the auto coolant

Control

ABS SET: loads absolute dimensions and general data
INC SET: loads incremental dimensions and general data
MODE: to change from one mode of operation to another
RESTORE: clears an entry

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.

X, Y, Z: selects axis for subsequent commands
.0002"” / .005mm — electronic handwheel resolution
.002"” / .050mm — electronic handwheel resolution
.020"” / .500mm - electronic handwheel resolution

13
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3.4 Arrow Keys

Beneath the LCD Screen is a row of arrow keys. These are called software
programmable or soft keys. A description of the function or use of each of these keys
will be shown on the LCD screen above it. If, at any time, there is no description above
a key, that key will not operate.

Electronic Handwheel
The electronic handwheel serves 3 different purposes on the 2%,

The electronic handwheel will move the selected axis in the selected resolution in
response to being manually turned. It is active in DRO, SETUP and select service codes.

The electronic handwheel is used to override the spindle and feedrates. Each click of
the electronic handwheel changes the speed or feed by 2%. You can go as high as
150% of what is programmed. Overrides can be changed in DRO and RUN modes and
are modal. In other words, once you change them, they stay this way until you reboot
the control.

Lastly, the electronic handwheel is used to scroll through program events and tables like
what is found in the tool table. Each click of the electronic handwheel moves 1 prompt.

Emergency Stop Switch
The emergency stop (E-stop) switch Kkills all power to the ProtoTRAK's servomotors and
the spindle motor. The computer and pendant remain powered.

The Liquid Crystal Display (LCD)
The display of the ProtoTRAK TMX is an active-matrix color LCD.

Servo On Button

The green servo on button found on the front of the programming panel turns power on
to the axis motors. This button must be pressed at power up, after a fault condition,
after the machine has sat idle for more than 20 minutes and whenever the E stop button
is pressed. The E stop must be in its normal out condition before pressing this button to
turn on the servos. There is a prompt on the top of each screen that tells you if the
servos are on or off. Upon boot up, you must press the servo on button and the prompt
will change from SERVO OFF to SERVO ON.

3.4.1 The USB Port

There are 2 USB ports on the right side of the machine for an optional flash drive for program

storage, transferring programs and for program backup. Software updates will be through the
USB port. A keyboard/mouse can be plugged into one of these ports and will be needed if you
are using the G Code Editor feature.

The port is USB 2.0 compliant.

14
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3.4.2 Electrical Cabinet

The electrical cabinet is found at the rear of the machine. The electrical cabinet contains the
main control hardware for the machine. It's main components are the computer module and
AC spindle drive.

3.4.3 Computer Module

The computer module is the heart and soul of the machine. All of the inputs and outputs are
fed through this module. The computer module controls the programming panel assembly, AC
spindle drive, servo drives, motor signals and feedback and input/output modules. Inside of the
computer module is a motherboard, motion control board and an applications board along with
a power supply.

The computer module also contains 2 USB ports. Both ports are extended to the programming
panel for ease of access from the front of the machine.

3.44 Servo Motors/Drives

The TRAK 2°° mill uses 3 servo motors with servo drives to run the X, Y and Z axes. The
motors all produce 560 in-oz of torque and run off of 115 VAC. Each axis motor has a unique
part number due to the cable lengths which are different between the 3. The Z axis motor also
contains a braking circuit internal to the servo drive to help dissipate energy as the spindle head
moves down. A separate braking resistor is part of the Z axis motor circuit to dissipate heat
generated when the motor is decelerating.

3.5 Machine Major Subassemblies

3.5.1 Spindle

The spindle is contained within a cartridge and BT30 tool holders must be used. The spindle
bearings are permanently lubricated and require no additional attention by the user. The
spindle has an air purge system that is automatically activated during the tool change
sequence, it blows air down the spindle to prevent chips from being trapped between the
holder and spindle taper.

3.5.2 Spindle Motor & Drive

The spindle motor is 3 HP and directly drives the spindle via a coupling. The RPM range for this
machine is 150 to 5000 RPM.

3.5.3 Automatic Draw Bar Assembly

The automatic drawbar is an assembly consisting of an air cylinder and an actuator that
unclamps the tool. Tooling is changed by means of the Automatic Tool Carrier (ATC), or can be
done manually by pressing and holding the “Unclamp” button. Tools are clamped when the
button is released. A clamping force of approximately 1000 Ibs is generated to clamp the
toolholder to the spindle. The Automatic Draw Bar Assembly uses full system air and hydraulic
oil and requires no adjustment. There is an oil reservoir for the hydraulics that should be
monitored on a regular basis. If there is a leak in the system the oil in this reservoir will go
down. This leak will need to be fixed. The oil cup is found behind the spindle motor outside of
the sheet metal. See service manual for more information.
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3.5.4 Retention Knobs

The TRAK 2°° Mill uses BT30 retention knobs as shown in Figure 3.4.4a. Tightening to the
proper torque value is important for all retention knobs. Please see the retention knob
manufacturer for the proper torque. You can order these retention knobs from Southwestern
Industries under part number RETN KNOB-20PM10. Our retention knobs should be torqued to
30 ft-lbs. It should be noted that lesser quality retention knobs will be torqued to something
less than this.

|———— Qg ——
Ge— 707 —=
M12><1A75—.\ —— |~—.195
— — — i / _—{
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G @ 274 \;5
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Figure 3.4.4a
Warning!

Retention knobs come in a wide variety of designs, however they often look
similar and appear to be interchangeable, but they are not. Use only the knob
that the TRAK 2°° mill is designed to use. The use of the incorrect knob, or the

incorrect use of a knob, may result in injury and/or damage to the
mechanism.

3.5.5 Tool Changer (Carrier)

The tool changer is an 8 station mechanism that is actuated along the Y axis. It is hidden from
view while the machine is cutting. The ATC mechanism slides forward on the Y axis linear
guides and is actuated via an air cylinder.

3.5.6 Drive train, Axes

Each axis (X, Y and Z) rides on precision linear guideways, with four preloaded recirculating ball
carriages. Each axis is moved via a 6 mm pitch ballscrew. The axis motors drive each axis via
a timing belt.

3.5.7 Worktable

The TRAK 2°" table utilizes Ball Lock® technology as well as conventional T-bolts. Each Ball
Lock mechanism has a hold-down force of 2250 Ibs when 35 in/Ibs of torque is applied to the
screw. The software on the TRAK 2°° mill allows the user to save the X and Y location of your
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program relative to the lower left hand corner ball lock. There are 4 ball lock receivers
mounted in the table and they are separated by 12”.

Figure 3.4.7a

3.5.8 Home switches

Each axis has a home switch which is used to home the mill. The machine must be homed
each time the control is powered on.

Warning
It is not recommended that the position of the home switches be changed.
They are preset at the factory and should require no additional adjustments.
Should any major adjustments be done, service codes 500, 505, and 520 may
need to be performed.

3.5.9 Lubrication System

The automatic lubricating system is a centralized system. It is located on the left side of the
machine. While the system is automatic, it is recommended that after long idle periods, the
machine be manually lubricated by using service code 300. Cycle the lube pump two to three
times. The lubrication reservoir should be maintained on a daily basis, filling only with high
quality lubricating oil. See service manual for more information.
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3.5.10 Coolant and Coolant Wash System

The coolant and coolant wash system uses one pump to provide coolant to the work and also to
wash chips away from the area where the ATC comes out. Wash areas can be controlled by
the flexible coolant lines found at the base of the enclosure.

The coolant tank holds approximately 15 gallons of coolant.

3.5.11 Pneumatic System

The machine requires a supply of compressed air between 85-100 psi with a recommended air
supply of 2" 1.D, minimum is 3/8” ID. Air pressure to pneumatic components, the ATC slide
mechanism, and air purge (internal spindle) can be controlled individually by means of the
adjusting valves located at the back of the TRAK 2°° mill.

CAUTION!
Always Observe Low Air Pressure and Low Oil Level Warnings

3.5.12 Enclosure Doors

The front door has an electro-mechanical safety interlock that must be engaged when running a
CNC program. If the door is opened during a machining operation, the program will be shut
down.

The enclosure is also equipped with left and right doors that are bolted in place.

CAUTION!
Do not Attempt to Disable or Override the Safety Interlock.

3.5.13 Beacon Light

There is a beacon light attached to the lights perform as follows:
a. The green light is illuminated when the machine is running a program.
b. The green light is flashing when operator input is required, like when a part
needs to be changed.

3.5.14 Chip Removal
The chip pan is located in the front of the mill. To remove, lift up on the pan and pull forward.
3.5.15 Work Lamp

The TRAK 2°° mill comes equipped with a fluorescent work lamp, which comes on automatically
when the power is turned on.

3.5.16 Transformer

The TRAK 2°° mill comes with a transformer that accepts either 200 to 240 or 400 to 480 volt
input power and outputs 115 and 24 volts. During the installation of the machine, the wires to
the transformer may need to be moved. From the factory the wires on the transformer will be
place on the 220 or 440 volt tap and 115 volt tap on the output side.

Warning |
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The input voltage to the machine should not exceed 240 or 480 volts. The
spindle inverter is not rated for voltages higher than this. If the shop has
voltages that exceed these numbers, they will need a step down transformer
to lower the voltage. Voltages higher than this may void your warranty.

3.5.17 Pallet Jack

A pallet jack comes standard with each machine. It is used to move the machine around the

shop as necessary. The pallet jack is rated for 5500 Ibs. Please see section 4.3 for the proper
methods to move the machine.

3.5.18 Power cord

The TRAK 2% mill comes with a 220 or 440 volt power cord/plug so the machine can be easily
moved around the shop. We also have a single phase option and machine will then come with
a single phase plug. The female connector that needs to be provided by the end user should
match the connector that we provide. Attached is a picture of the plugs we provide. From left
to right they are as follows: 220 volt 3 phase 30 amp plug, 440 volt 3 phase 20 amp plug and
single phase 220 volt 30 amp plug.

Figure 3.4.18

The user must provide a power circuit that provides single or 3 phase 220 voltage 20 amp

capacity (208 — 240 V acceptable) or 3 phase 440 voltage 10 amp capacity (400 to 440 V
acceptable).

3.5.19 Way covers

The X and Z axis come with accordion style way covers that protect the linears guidles of the
machine. The Y axis has steel way covers.
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3.6 TRAK 2°° Options
3.6.1 440 Volt Option

The TRAK 2°° mill comes standard for 220 volts. If you require a 440 volt input, then a 440 volt
option can be ordered. This option consists of replacing the AC spindle drive with a 440 volt
unit and also rewiring the transformer on the machine for 440 volts instead of 220 volts.

3.6.2 Single Phase incoming power

The TRAK 2°° mill has an optional single phase option for 220 volts. It needs to be noted that
running the machine on single phase power reduces the spindle power by about 40% as
compared to 3 phase 220 volt power. In other words, the spindle will not produce 3 HP. A
different style electric cord plug is used with single phase power. As part of the single phase
kit, we will provide an adaptor cable that allows the user to plug the machine into a 3 phase
220 volt power connector. Please note that the machine will still only run on single phase
power with this adaptor. In order to convert the machine back to 3 phase power, a number of
changes need to be done to the machine.

3.6.3 Liner, Primary

Primary liners are used to make all Southwestern Industries” manufactured fixture plates for the
Jergens Ball Lock™ system. Primary Liners have an ID bore that is closer in diameter to the OD
of the ball lock clamping shank. This in terms insures a tight fit and better repeatability when
taking a ball lock fixture on and off the machine.

3.6.4 Liner, Secondary

Secondary liners are provided for those jobs that do not require the highest precision, for
example jobs where the tolerance is a couple of thousandths. The ID of the bore on these
liners is slightly larger than that found on a primary liner.

3.6.5 Fix-Plate-20P M10

Precision plate (18" x 15”) for use with the Jergens Ball Lock system. Comes with primary
liners. Made of aluminum tooling plate that resists warping, either Alpase K100 or Alcoa Mic6.

3.6.6 USB Memory
A Flash Drive of 512MB minimum capacity
3.6.7 Fix-Vise-20P M10

Fixture Plate Set Up for Kurt 3600V Vise. Includes plate, fence, vise stop and hardware. Does
not include vise.

3.6.8 Ball Lock Clamping Devices

Clamping devices slide through the fixture plate liners and secure the plate to the table. The
TRAK 2°° clamping devices are options. If you order either of our fixture plates, you will
also need to order the clamping devices.

3.6.9 Retention Knobs

The TRAK 2°° mill uses BT30 retention knobs as shown in Figure 3.4.4a. This option includes 8
knobs.
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3.6.10 Vise Stop

A convenient way to locate parts or fixtures on the fixture plate. Includes mag base and 1", 2"
and 3" extensions.

3.6.11 TMX Offline Programming (PT8OL)

This option is no charge, simply download the software from the Southwestern Industries’
website and install it on your PC (sorry, no Mac versions available yet). It allows you to
program your ProtoTRAK TMX CNC using the same screens as on the control itself.

3.6.12 ProtoTRAK Offline Programming (PT40L)

A great option for programming your ProtoTRAK TMX CNC. The PT4OL gives you the powerful
canned cycle programming of the ProtoTRAK SMX CNC on your desktop. Programming even
complicated profiles is easy with features such as canned cycles for irregular pockets. The
advanced Auto Geometry Engine and solid modeling interfaces bring an amazing amount of
capability to the easy, natural programming of the ProtoTRAK.

3.6.13 Tool-BT30

A package of tool holders to fit the 30-taper spindle of the TRAK 2°°.
Includes:

2 each end mill holder 12"

2 each end mill holder 3/8"

3 each ER-16 collet holder

1 each shell mill holder

3.6.14 Vise

A 3600V 6" vise from Kurt is available. It can be purchased from Kurt, but you must buy model
3600V-INT that comes with an internal hex for the vise handle. The 3600V model we sell
comes with the vise handle shaft shortened as shown below.

The vise handle shaft has been
shortened on the 3600V vise we sell.

Warning!
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You must use the vise we sell or the model mentioned above to ensure there won't be
any problems. If you choose to use a vise supplied from a different manufacturer, then
you need to make sure that vise fits on the table and does not extend off the front or
rear of the table. Many 6" vises are too large to fit within the work envelop of the
machine. Specifically, the vise handle shaft often times protrudes too far and will hit the
door when the machine performs a tool change. The damage from this could be
substantial.

3.6.15 Tool Cart

A cart to hold your 30 taper tools. The cart is on wheels and can be moved around your shop
with your machine. There is also a few trays on the cart to hold your miscellaneous tools.
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4.0 Basic Operations

This section provides a starting point for learning to work with the TRAK 2%, It deals with
some basic operations as well as items that are not covered in the sections that describe the
Modes of the ProtoTRAK TMX that come after.

4.1 Poweron

Follow this sequence to power up the TRAK 2°°

1. Rotate the power knob on the electrical cabinet to the On position. Both the

machine and the ProtoTRAK TMX CNC will power up.

2. Make sure the E stop is not pressed and then press the green SERVO ON button
on the front of the panel. When the servos are on you will see a prompt at the
top of the screen read SERVO ON.

Press SET Home to initiate the machine homing routine.

Wait until the homing routine is finished.

Press OPEN TEMP (optional, see below). If you SET HOME first, you will need to
get back to the initial screen by pressing RSTR.

vihw

4.2 Power off

Warning!
Improper shutdown can cause problems with the operation of the ProtoTRAK TMX
CNC.

Follow this sequence when shutting down the TRAK 2%,
1. Save your Temp File (optional, see below)
2. Get to the Start Screen (Press Mode, then RSTR).
3. Press Shut Down
4. Wait until the message appears: “it is now safe to shut off your computer”.
5. Rotate the power knob on the electrical cabinet to the off position.

4.3 Moving the 2°° Mill Around the Shop

The TRAK 2% mill was designed so it can be easily moved around the shop with the pallet jack
that comes with the machine. Please follow the instructions below when moving the machine.

Machine relocation must be done by employees who are qualified and properly trained.

When moving machine using the SWI recommended pallet jack, following conditions must be
satisfied:
1. The floor must be structurally rated to support and transport this machine (total
machine weight without any accessories is approximately 2500 Ibs).
2. The floor must be relatively flat and with a maximum slope not to exceed Vs inch /foot
anywhere along the transportation path.
3. Any steps, gaps or cracks in the floor that the pallet jack must go over, must be less
than 2 inch high, wide, or deep.
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4. The minimum door opening for machine to go through is 32 x 94 inches.
5. For best results, clear a 4’ wide path for transportation prior to actually moving the
machine.

TO MOVE THE MACHINE, PLEASE FOLLOW THE STEPS BELOW:

1. To prepare machine for relocation, move the X-axis to the approximate center, move the
Y-axis all the way toward the door (front) until the (soft) limit is reached, move the Z-
axis down until (soft) limit switch is reached.

2. Power down, and disconnect the machine’s electrical power cord, and any other
accessory cables connected to the machine.

3. Disconnect the machine’s compressed air supply hose, and any other accessory hoses or
attachments connected to the machine.

4. Close front door and check to make sure that nothing else is attached to the machine,

5. Check to make sure that the floor is free of any objects which may obstruct the
movement of the pallet jack wheels or the machine along its transportation path.

6. Make sure that the door openings along the transportation path are adequate for the
machine to go through.

7. For Front or Rear pickup; roll the pallet jack under the machine (roughly centered), as
far as possible. Make sure that the pallet jack rails will positively support the front and
rear structural cross-members of the base casting. From the Right or left side pickup,
roll the pallet jack all the way as far as possible, where indicated on the side of the
machine, to properly balance the machine load.

8. Lift the machine about 1/2-3/4 inches off the floor. Note: never push or pull
machine using the door handle. While pulling, pushing and steering, monitor the
movement of the machine to make sure that it does not run into or catch on anything
during transportation. Carefully move the machine to the new location.

9. Once at the new location, Slowly and Carefully lower the machine down to the floor,
and stow away the pallet jack.

10. Connect the electrical power cord, compressed air hose, and any other accessories
disconnected before the move.

11. Power up the machine and check machine’s tram. If necessary, adjust the machine
leveling feet to achieve the desired tram result. All four legs must touch the floor.

4.4 Modes

The functions of the ProtoTRAK TMX are divided into Modes. Modes are groups of
activities that belong together. Organizing the ProtoTRAK TMX this way makes it easy
to use because you don't have to memorize how to do things. Simply select the Mode
and then choose from the options.

The Modes of the ProtoTRAK TMX are:

DRO: DRO features for doing a small amount of machining and setting up to run a
program. Speed and feed overrides can be adjusted here.

PROG EDIT (PROGRAM and EDIT): Where programs are written and edited.
SETUP: Where the machine and tool changer are prepared to run the parts.

RUN: Where programs are run to make parts.
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PROG IN/OUT: To store and retrieve part programs.
Full description of each mode is in the appropriate section of this manual.

4.5 Emergency Stop

Press the button to shut off power to the axis motors and to the spindle motor. Rotate the
switch to release and press the SERVO ON button.

SET SERV OPEN SHUT
HOME CODES TEMP DOWN

When the ProtoTRAK TMX powers up you will see the soft keys shown above.

4.6 ProtoTRAK TMX start screen

4.6.1 Getting to the Start screen

You reach the Start Screen when you first power up the ProtoTRAK TMX or by pushing the
RSTR key from the Select Mode screen.

4.6.2 Soft keys in the Start Screen

Set Home - Press to have the machine move to its home location. Must be done after each
time the machine is powered down.

Open Temp —Press this key to load in the temp file. More description of the Temp File is
below.

Shut Down — press to initiate the shutdown process.

4.6.3 The TEMP File

Programs are stored and retrieved by the ProtoTRAK TMX with a flash drive (or other device)
that uses the ProtoTRAK TMX USB port. When a program is saved in this way, it will not be
saved with fixture offsets or tool table information.

If you want, you can save your current program to a temp (temporary) file. Unlike the regular
program storage, the Temp File will save the part zero, fixture offsets and tool table along with
the program. This is handy if you want to resume running the same part after shutting down
and restarting the ProtoTRAK TMX. Go to the Program In/Out Mode and press SAVE followed
by SAVE TEMP to save your temp file.

The Temp File will stay in memory until you save another program via the SAVE TEMP button.
The temp file can then be opened upon power up by pressing the OPEN TEMP button on the

initial screen. If you forget to open the temp file before homing the machine, press the RSTR
button to get back to this screen.

25

Southwestern Industries, Inc.
TRAK® 2°° M10 Safety, Programming, Operating & Care Manual



4.7 Manual Operation

The TRAK 2°° may be run manually with the door open. This is most useful in setting up jobs
but you may also do manual machining operations. Use the Electronic Handwheel in the DRO
Mode for manual operation.

4.8 Electronic Handwheel
The Electronic Handwheel has the following uses:

Manual Operation in the DRO Mode. To do this, first press a resolution hard key to
the immediate right of the hand wheel, then select the X,Y or Z axis.

Note: the numbers and markings on the Handwheel do not equate to precise
positioning. Fast turning of the handwheel can cause the control to lose pulses.
Use the dimensions displayed on the DRO for positioning.

As a Cursor. Use the Electronic Handwheel to select from a list of programs, move
around in tables and move around in a program.

Overrides. Use the Handwheel to set an override percentage for Spindle Speed and
Feedrate.

4.9 Moving Tools in and out of the spindle

To manually load and unload tools in and out, use the green button in front of the spindle.

Never manually load tools directly into the ATC. Tools must be loaded and unloaded via the
spindle.
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5.0 Definitions, Terms & Concepts
5.1 ProtoTRAK TMX Axis Conventions

X-axis: positive X-axis motion is defined as the spindle moving
to the right when facing the mill.

Y-axis: positive Y-axis motion is defined as the table
moving toward you.

Z-axis: positive Z-axis motion is defined as the
Spindle moving up.

5.2 Absolute & Incremental Reference

The ProtoTRAK TMX 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:

Absoiute Dimensions

!
Absolute |
Reference O O O
—_—

Incremental Dimensions

5.2.1 Some Rules for Incremental Reference Positions

In the section above, it was pretty clear what was meant by an incremental move. There are
times that this is not completely clear. This occurs when you want to use incremental
references for the first X and Y dimensioned data in a new event and the ending point of the
previous event is not obvious. For example, with a circular pocket the ending point is not
defined, what does the INC SET reference mean when programming the next event? Since this
is not always completely clear, there are some sensible rules for what the ProtoTRAK TMX looks
at in the previous event when the first dimensioned data is entered as an INC SET.*

* For events, such as Mill, that have an X,Y beginning and an X,Y end, the second set of data is
always referenced from the first.

If the event is a:

e DRILL, then an incremental move is from the X, Y programmed in that previous event.
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e BOLT HOLE, then an incremental move is from the X CENTER, Y CENTER
programmed in that event.

e MILL, then an incremental move is from the X END, Y END programmed in that
event.

e ARC, then an incremental move is from the X END, Y END programmed in that
event.

e CIRCLE POCKET or PROFILE, then an incremental move is from the X CENTER, Y
CENTER programmed in that event.

e RECTANGLE POCKET or PROFILE, then an incremental move is from the first or
X1, Y1 corner programmed in that event.

e REPEAT, then an incremental move is the same as for the event types shown
above, but shifted by the programmed OFFSET.

e Z Rapid and Z Depth are always incremental from the previous event.

5.3 Referenced and Non-Referenced Data

Data is always loaded into the ProtoTRAK TMX by using the INC SET or ABS SET key.

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.

5.4 Tool Diameter Compensation

Tool diameter compensation allows the machined edges shown directly on the workpiece to be
programmed instead of the center of the tool. The ProtoTRAK TMX then automatically compensates
for the programmed geometry so that the desired results are obtained.
+Y

X1, Y1 X2, Y2 A{_‘ +X

If the cutter in the sketch above is moving from left to right from point X1, Y1 to X2, Y2 and on to
X3, Y3, these actual points can be programmed instead of the center of the cutter.

(3 Or, the actual desired circle with radius R can be programmed instead
of the radius of the center of the cutter Rc.
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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.

Examples of tool right are: Examples of tool left are:
=
) |
O— —=— O— —

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

5.5 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.

5.6 Conrad

Conrad 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 this figure, you simply program a Mill event from X1, Y1 to X2, Y2 with tool right offset, and
another Mill event from X2, Y2 to X3, Y3 also with tool right offset. During the programming of
the first Mill 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, Y1 through T1, r=k, T2 to

X3, Y3.

X3, Y3

CONRALD
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For this figure, 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 which 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.

r=K3 3, Y3
CONRAD
T2
7
7 /
/
T T~ r+ K2
\sl
r=Ki1 X2, Y2
X1,Y1
i00180

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
TMX will ignore the Conrad.

5.7 Memory and 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 TMX holds the
operating system and any part program that is ready to run.

In contrast, storage is where the programs are saved until they are erased deliberately.
Programs are stored on the ProtoTRAK TMX on an external USB drive (optional).

If power is lost or turned off, programs that are in current memory are lost, but programs
stored on the USB drive are not.

Virus Protection / Third Party Software:

As a device, ProtoTRAK CNCs are not generally susceptible to viral infections. The part
“programs” they run are non-executable text files. The ProtoTRAK TMX does not support any
additional software installations, whether in the form of antivirus / malware protection software,
or Microsoft updates. Software that runs in addition to our own may affect the performance of
the motion control.
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6.0
6.1

DRO Mode
Hard keys in DRO Mode

The following Hard keys are used in the DRO Mode

6.2

Cycle

GO: initiates motion to position at selected Reference
STOP: halts motion

Spindle

ON: turns spindle on

OFF: turns spindle off

AUX: Toggles coolant on / off

Control

ABS SET: loads absolute dimensions and general data
INC SET: loads incremental dimensions and general data
MODE: to change from one mode of operation to another
RESTORE: clears an entry

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.

X, Y, Z: selects axis for subsequent commands
.0002"” / .005mm - electronic handwheel resolution
.002"” / .050mm - electronic handwheel resolution

.020” / .500mm - electronic handwheel resolution

Soft keys in DRO Mode

Return ABS 0 — initiates a routine to position X an Y at Absolute 0 and Z to the tool
change height.

REF — gives you choices for which reference locations you want to work with

Overrides — allows you to override the spindle speed or feedrate, using the electronic
handwheel.

Spin Speed — opens up the Spindle RPM box for you to type in the spindle speed
Serv Codes — opens up the service codes
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6.3 The ProtoTRAK TMX screen in DRO Mode

@mode indicator Active tool Inch or mm
Sa
DRO No Tool | INCH
XYZ Reference

X 0.0000 e
Y 0.0000 ses
Feed Rate Override 0 z 0 0 0 O ABS Override of

for Xand Y of Feed Rate Spindle speed Spindle speed
Feed Rate ™ 250 Overr% 100 Spindle RPM OFF | Override 100

RETURN SPIN SERV
ABS 0 REF  OVERRIDE opeen | coDES

6.4 The Electronic Handwheel
In the DRO Mode, use the Electronic Handwheel for:

Manual Operation in the DRO Mode. To do this, first press a resolution hard key to the
immediate right of the hand wheel, then select the X,Y or Z axis. The screen will show a
symbol next to the active axis.

Note: the numbers and markings on the Handwheel do not equate to precise
positioning. The control will smoothen out any abrupt or fast handwheel movement,
resulting in some clicks of the handwheel to become ignored in favor of smoother
motion. Use the dimensions displayed on the DRO for positioning.

Overrides. Press this button and then you can choose to override the spindle speed or
feedrate.

6.5 Manual Operation in DRO Mode

Use the manual operation of the TRAK 2% for convenient setting of reference positions. You
can also machine manually in the DRO Mode with the door open when you use the electronic
handwheels.
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6.5.1 Spindle speed

Press the Spindle Speed soft key and enter the number. Press set. You will not see the spindle
speed until you turn the Spindle On. You may override the spindle speed by pressing Override,
Spindle override button and then turning the handwheel. Each click on the handwheel will
create a 2% change.

6.5.2 Selecting axis and resolution
First select a resolution hard key to the immediate right of the hand wheel, then select the X, Y
or Z axis.

Note: the numbers and markings on the Handwheel do not equate to precise
positioning. Fast turning of the handwheel can cause the control to lose pulses. Use
the dimensions displayed on the DRO for positioning.

6.5.3 Tools

You can load tools from the ATC or put tools into the spindle manually. To load tools from the
ATC, you must go to SETUP mode TOOL LOADING to load a tool in the spindle.

6.5.4 Coolant

The coolant can be turned on and off in DRO mode by pressing the AUX button. The spindle
does not need to be running to turn the coolant on. Once you exit DRO mode, the coolant will
turn off and if you re-enter DRO mode, you must press the AUX button again to turn it on.
When turned on you will see a message saying ‘AUX ON’ above the feedrate prompt.

6.6 Moves to reference positions

The DRO mode has convenient moves to reference positions. Since these moves require the
ProtoTRAK TMX to move the table, you must first close the door before pressing GO.

When moving to a reference position, the Z axis will first go to its home position, then the table
and spindle will move to the position in a direct line.
6.7 Service Codes

Service codes are treated in detail in the TRAK 2°° Safety, Installation, Maintenance, Service
and Parts List Manual, SWI publication No. 28004. We recommend that you consult the
documentation before initiating a Service Code.

The following is a list of operator related service codes that you may need to perform.

Code | Description Comment

33 Software, Firmware and PLC versions Displays current software versions and
system settings.

141 | Load configuration file from USB thumb | To load configuration files from a USB
drive thumb drive to the TMX control. Codes
141 and 142 might be used if we need
to replace your computer module

142 | Save configuration file to USB thumb To save the configuration files for
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drive

reloading later. When a computer
replacement is necessary, saving the
settings to a thumb drive for reloading
them later is highly desirable.

316

Update Software

Runs the routine that copies new
software from a USB thumb drive
device to the ProtoTRAK system. Use
this routine to install new ProtoTRAK
software.

66

Metric Boot Up Default

To have the ProtoTRAK open up in mm
measurement.

67

English Boot Up Default

To have the ProtoTRAK open up in inch
measurement.

503

Set Maximum Feedrate

Sets the rapid speed for the machine.
Default is 500 ipm

300

Set Lube Pump

Allows user to manual run lube pump
and adjust frequency and discharge
times.

320

Commit Image to Compact Flash

This service code may be used to save
a device driver from a USB device to
the compact flash so it is loaded upon
boot up of the control. This ensures
your USB device is recognized upon
boot up and will eliminate delays each
time you plug in your device.
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7.0 Program Mode

A convenient way to create part programs for simple operations is to program the ProtoTRAK
TMX as part of the set-up of the job. The ProtoTRAK TMX CNC is ideal for shop floor
programming because it is easy to understand, all essential information is prompted and the
programming is accomplished by defining one or a series of events. It can either be a
complete part, a set of operations on a side or only a small number of cuts

7.1 Enter Program Mode and Assign a Program Name

To start programming, press MODE and select PROGRAM soft key. For a new program to
be written, there cannot already be a program in the active or current program memory. If thereis a
program in memory, see section 11.3 for how to erase it.

When you first enter Program Mode, you will encounter a screen that allows you to enter a
program name or to enter the program at different events.

Event 0 is where you can enter the program name and save the X and Y ball lock offsets. Press
Mode then Prog/Edit to get to Event 0.

The program name is highlighted and you may enter a new program name at this point.
Program names are made up of 1 to eight numbers.

Note: It is not necessary to enter a program name. If none is entered and the INC SET or ABS
SET button is pushed, the system will assume the program name is 0.

The ProtoTRAK TMX automatically holds all of the completed events as you program in current
memory.

The ball lock X and Y locations prompts are where the user might save the distance from the
center of the lower left hand ball lock to the zero on your part. This allows the user to quickly
reset the X and Y zero the next time you run your part using the same fixture. The user would
move the machine to the center of this ball lock location and then manual position the X and Y
axis away from this point by the numbers entered in these offsets. This obviously assumes
your setup is repeatable.

Choices at the beginning of Program Mode:

GO TO BEGIN: puts Event 0 on the left side of the screen and the first event on the
right side.

GO TO END: puts the last programmed event on the left side of the screen and the
next event to be programmed on the right side.

GO TO #: enter the event number you wish to go to and then press SET. This puts the
requested event number on the right side of the screen and the previous event number
on the left.
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Note: for a new program that has no Events, all the GO TO selections will take you to the
beginning, with Event 0 on the left and the Select an Event options for Event 1 on the right.

7.2 Programming Strategy and Procedures

The ProtoTRAK TMX makes programming easy by allowing you to program the actual part
geometry as defined by the print. The basic strategy is to select the soft key event type
(geometry) and then follow all instructions in the conversation line. When an event is selected,
all the prompts will be shown on the right side of the information area. The first prompt will be
highlighted and also shown in the conversation line. Input the dimension or data and press INC
SET or ABS SET. For X or Y or Z dimension data it is very important to properly select INC SET
or ABS SET. For all other data either SET will do.

As data is being entered it will show in the conversation line. If you make a mistake, for
example, you press the wrong number key, you can clear the input by pressing RSTR (restore)
button. When SET, the data will be transferred to the information area, and the next prompt
will be shown in the conversation line.

Options within an event include:

INSERT EVENT: use this to insert a new event into the program. This new event will
take the place of the one that was on the right side of the screen when you pressed the
INSERT EVENT key. That previous event, and all the events that follow, increase their
event number by one. For example, if you started with a program of four events, if you
were to press the INSERT EVENT key while Event 3 was on the right side of the screen,
the previous Event 3 would become Event 4 and the previous Event 4 would become
Event 5. If you insert a Repeat event, the event numbers will increase by one as when
you insert another kind of event.

DELETE EVENT: this will delete the event on the right side of the screen.

Look: this will draw the completed events programmed so far.

When all data for an event has been entered, the entire event will be shifted to the left side of
the screen and the conversation line will ask you to select the next event.

Note — editing is done within an event by using the electronic handwheel. The electronic
handwheel allows you to scroll within an event and between events.
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PROG P/N 99999998 INCH
EVENT 0 EVENT 1 CIRC PCKT
PROGRAM NAME 99999998 X CENTER 1.3180 abs -
X BALL LOCK 0.0000 Y CENTER 1.3180 abs
Y BALL LOCK 0.0000 Z RAPID 0.0500 abs
Z END -0.2500 abs =
RADIUS
DIRECTION CCW
# PASSES 1
ENTRY MODE PLUNGE
FIN CUT 0.0100
RPM 4000.00
RADIUS : (A
INSERT DELETE
LOOK
EVENT EVENT
PROG INCH
EVENT 0 EVENT 1

PROGRAM NAME
X BALL LOCK 0.0000
Y BALL LOCK 0.0000

Select an event.

POSN POCKET
DRILL  MILL ARC  ppopie  SUB

7.3 Programming Events

7.3.1 Posn Drill

Posn : This will position the table and spindle to the location you define. It will move to this
location at rapid feedrate.

Drill : This will allow you to feed the Z axis down into one XY location. The drill can be further
defined as a regular drill, a bore, or a tap event. See section 7.4 for further details on each.

If a bore is selected, you can change the tool path of the bore from the default bore of feeding
in and feeding out at the programmed RPM. After selecting Bore, scroll back over the BORE
prompt. You will notice “?” soft key that is now visible. Press this button to change the tool
path to feed down, position back toward the center of the hole and then rapid out of the hole.
When you select this option, you will see 2 new prompts called Angle and Retract Dist. See
section 7.4 for more details.
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For the tap event, there is a Z Begin which tells the control where the top of the part is. We
use this information, along with Z rapid, to figure out when exactly the Z axis needs to be up to
the proper feedrate before entering the workpiece.

Selecting Help (blue question mark) at the first prompt of the Tap event will give you the ability
to switch to a left-hand thread.

Bolt Hole: a series of holes spaced evenly around a circle. The drill moves can be further
defined as drill, bore, or tap.

NOTE - On all RPM line prompts for all events except tap, a “?” will be visible as a soft key,
which when pressed will allow the user to run the spindle in reverse. A “REV” prompt will show
up in the event to the right of the RPM programmed.

7.3.2 Mill Event

Use this to machine a straight line in any directi