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WARNING

The operation of rotating machinery should only be
attempted by experienced, knowledgeable individuals!

Read the entire contents of this guide before running
NC programs on the VMC-2000 Machining Center.

To avoid possible injury always observe the safety
precautions described in this User's Guide.
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Before You Start

Before you begin the BENCHMAN 2000 installation, read through the
following list to be sure all the requirements have been met.

Machine Requirements

The work place should be clean and uncluttered. There should be enough
room to open the machining center and assemble its components. You need

12.5 square feet (1.16 square meters) to operate the BENCHMAN 2000.

WARNING:

THE MACHINING CENTER WEIGHS APPROXIMATELY 475 LBS. (215 KG)
YOUR BENCH MUST BE ABLE TO SAFELY SUPPORT THIS WEIGHT.

You should have a sturdy bench that can safely support the machine and
computer. Make sure you will be able to access the back of the machine.
When troubleshooting, you may need to check the circuit breakers on the
rear panel of the machine.

Place the computer in an area where it will not be exposed to metal chips
or cutting fluid.

Place the machining center within 6 feet of an appropriate electrical
supply.

Be sure you have met all of the required operating conditions.

Computer System Requirements

The Control Program runs on a personal computer that must have:

*  Pentium® 90 processor or better

e Windows® NT 3.5 or higher, or Windows® 95/98

24 MB RAM minimum

A 3.5-inch floppy drive

A hard drive with at least 10 MB of available space

A full length ISA bus slot to install the Motion Control card

A VGA graphics controller and monitor

A Windows-compatible keyboard and mouse
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Getting Ready for Installation

Before you connect and operate your new BENCHMAN 2000, you
should:

1. Check the shipment to make sure you received everything you need.
2. Register the BENCHMAN 2000 so it is covered by warranty.

3. Prepare a workspace for the BENCHMAN 2000.

4. Unpack and set up the BENCHMAN 2000.

5. Install the Motion Control Card into your computer.

When all of these procedures are complete, you can connect the

BENCHMAN 2000 to your computer and install the Control Program.

Check Your Shipment

The first thing you should do after receiving the BENCHMAN 2000 is
inspect the packaging for any visible signs of damage. If there is damage to the
outside of the packaging, contact the shipping company as well as Light
Machines Customer Service Department at 800-221-2763 or 603-625-
8600

Register the BENCHMAN 2000

You'll find a registration card in the small box with the documentation
and software disks. Clearly print all the requested information and return
this card to Light Machines Corporation.
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Prepare Your Work Place

Make sure you have all the items necessary to perform the installation. To
install the BENCHMAN 2000, you must have:

*  Asturdy bench on which to place the BENCHMAN 2000 and com-
puter. Make sure there is a 120 or 220 VAC, 15 amp polarized outlet
within six feet of the machine. Using a bench with caster wheels can make
it easier to access the machine, and to move the machine around.

e A personal computer running Windows® 95/98/2000 or Windows®
NT version 3.5 or greater. See “Computer System Requirements” in
the previous section for a complete list of the necessary computer
equipment.

*  Your PC Owner’s Manual or equivalent documentation.

Unpack the BENCHMAN 2000

1. Position the pallet near the bench on which you'll set the
BENCHMAN 2000. The bench should be located against a wall for
maximum support.

2. Remove the staples attaching the bottom of the cardboard container to
the pallet.

3. Lift the cardboard container off of the pallet.

4. Inspect the BENCHMAN 2000 chassis for signs of visual damage
such as a broken shield, a dent in the chassis or damaged cables.

If any damage is noted, or if you find any discrepancies between the
packing slip and the items received, call Light Machines” Customer
Service Department (800-221-2763 or 603-625-8600).

5. Remove the two lag bolts from the 2 x 4 cross member holding the
BENCHMAN 2000 on the pallet.

NOTE!

Be sure to keep the pallet and all of the original cartons in which
the VMC-2000 was shipped. Should any components need to be
returned to the factory, pack them for shipping exactly as they
were received.

Light Machines will not be responsible for any damage incurred during shipping
when components are not returned in the original packing materials.
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Lifting the BENCHMAN 2000

WARNING:

THE BENCHMAN 2000 WEIGHS APPROXIMATELY 475 LBS (215 KG). LIFTING THE
MACHINE BY METHODS OTHER THAN THOSE DESCRIBED HERE MAY DAMAGE
THE MACHINE, OR CAUSE PERSONAL INJURY.

There are two ways to lift and move the BENCHMAN 2000. The base of
the machine is designed so that a forklift can be used to lift it off of the
pallet and place it on the benchtop. Or you may use the lifting ring

attached to the top of the machine. The following are the proper lifting
and moving procedures for the BENCHMAN 2000.

Forklift Method

1. Remove the lag bolts holding the 2x4 cross member to the pallet, and
remove the cross member.

2. Caretully guide the forks of the lift under the machining center.

3. Using the forklift, raise the machine off the pallet, and move the machine
to the desired location.

4. Carefully lower the BENCHMAN 2000 to the benchtop.

Ring Method

You should be aware that when you lift the BENCHMAN 2000 by the
lifting ring, the machine will tilt forward approximately 20°. For this
reason, lift the machine slowly.

1. Remove the lag bolts holding the 2x4 cross member to the pallet, and
remove the cross member.

2. Attach a crane or sling to the lifting ring.

3. Lift the machine off of the pallet using the lifting ring. When you lift the
machine, it will tilt forward 20°.

4. Guide the machine to its workplace.

5. Carefully lower the BENCHMAN 2000 to the benchtop.
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Installation of the Coolant Tray

The BENCHMAN 2000 comes with a coolant tray that is to be installed
on the right side of the chip tray as shown.

Coolant Tray

Mounting
Studs

To assemble the coolant tray:

1. Remove the (3) nuts and washers assembled on the mounting studs on
the inside of the chip tray.

2. Place the coolant tray onto the (3) studs in the chip tray.

3. Place the lock washer onto each stud, then install the nuts onto each
stud. Alternately tighten each nut until the coolant tray is firmly in
place. Be careful not to over-tighten the nuts; it could strip them.
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Hardware Installation

The following paragraphs review the procedures for installing all the
hardware components of the BENCHMAN 2000. Be sure that your
computer system meets all of the requirements outlined earlier in this
section (see Computer System Requirements). It should also be set up
according to the instructions in your PC owners manual.

The first step is to install the Motion Control Card in your personal
computer.

WARNING:

DO NOT CONNECT POWER TO THE BENCHMAN 2000 OR THE COMPUTER UNTIL
INSTRUCTED TO DO SO IN THE FOLLOWING PROCEDURES.

Installing the Motion Control Card in the PC

The following paragraphs describe the procedure for installing the Motion
Control Card in the chassis of your PC. You should have already set up
your PC according to the instructions in your owner’s manual. The
Motion Control Card can be installed in any full-size slot designated for
expansion card use. Refer to your computer owner’s manual to determine
particular expansion card restrictions.

WARNING:

DO NOT PLUG THE POWER CORD FROM THE PC CHASSIS INTO AN AC OUTLET
UNTIL ALL INSTALLATION PROCEDURES HAVE BEEN COMPLETED AND THE
CHASSIS COVER HAS BEEN CLOSED.

IMPORTANT!

The Motion Control Card is factory set to operate in the address range reserved for
Bisync cards on the PC1/0 address map "0320 hex". If another expansion card is
already installed to operate at this address, or if your computer is connected to a
network, you may need additional information. See "Setting the Hardware Address"
|ater in this section.
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Opening the PC Chassis

To install the Motion Control Card, you must remove the cover of the PC.
Refer to the instructions supplied with your PC for details on removing
the cover. Generally, the cover is secured by four screws through the rear
panel; however, some PC’s may have push latches, or screws in different
locations.

WARNING:
DISCONNECT POWER FROM YOUR PC BEFORE OPENING THE CHASSIS COVER!

TURN OFF THE POWER SWITCH AND REMOVE THE POWER CORD TO ASSURE
THAT NO ELECTRICAL POTENTIAL IS PRESENT WHEN THE COVER IS REMOVED.

Set the cover aside and locate the slot where the card is to be mounted.
Remove the blank slot cover (if any). This requires removing a screw at the
top rail of the rear panel. You may choose to discard the cover, but save the
screw for installing the Motion Control Card.

Unpacking the Motion Control Card

WARNING:

THE NEXTMOVE CARD IS HIGHLY SENSITIVE TO STATIC DISCHARGE. TO AVOID
POSSIBLE DAMAGE TO THE CARD, WEAR THE ENCLOSED WRIST STRAP AND
GROUNDING WIRE WHEN REMOVING THE CARD FROM ITS PACKAGING.

The card is shipped inside an anti-static envelope. Handle the card by the
edges, being careful not to create any static discharge. Grounding yourself
with a static discharge wrist strap or working on a grounded surface is
suggested. Slide the card out of the envelope and inspect it for signs of
damage, such as bent or broken components or a warped circuit card. If
damage is noted, contact Light Machines immediately.
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Inserting the Motion Control Card

NOTE!

If, after installing the Motion Control Card, the software fails to recognize the card,
you may need to reset the I/0 address. See "Setting the Hardware Address" in the
next section.

Before installing the card into the computer, verify that the following
jumpers are installed or removed. Use the following graphic to verify the
location of the jumpers on the card.

Positions N & U:

Position: No Jumpers
Jumper
Position L: PjSi‘i°“ M: Positions O,P,Q,R,S,T:
White Jumper umpers I Jumpers
NOPQ RSTU
L EJFEEE Eseed CRL H
P44 | IP36 JP32
ue61 u37
I L e 00 = |
m e ] [o5le) 2 | Positions W,X,Y,Z:
e oo > Jumpers in positions
S1 ® e[| N shown
Sl
ABC &
HEH HHHH =
1 DEFG ] HI1 ) K ,_L_

{

Positions A-K: No Jumpers

The following procedures describe how to insert and secure the Motion
Control Card in the computer.

1. Grasp the Motion Control Card at the front and back.

2. Position the card above the bus connector at the chosen slot. The
interface connector on the end of the card should face the rear panel of
the computer chassis.

3. Slide the card into the bus slot. The connector on the card should
protrude from the rear panel of the computer. Carefully wiggle the
card back and forth to assure its tightness in the bus slot. Components
on the Motion Control Card should not touch adjacent cards or other
components.

4. Secure the card to the top rail of the rear panel with the screw you
saved when removing the blank slot cover.

5. Make note of which slot the Motion Control Card is plugged into.
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Setting the Hardware Address

CAUTION:

Only follow these instructions if you are having trouble getting the software to
recognize the NextMove Motion card.

If you are having problems getting the software to recognize the NextMove
motion card, you may have an address conflict. Address conflicts result
when there is additional hardware using the same (default) I/O address as
the NextMove Motion Card. The factory I/O address setting is 0320-
0322. The following procedure should be used to reconfigure the hard-

ware address.

1. Power off the Computer and remove the NextMove motion card. It is
necessary to remove the card in order to reset DIP switch settings. You
may also be unable to reserve system resources while the card is still in
the system.

2. Power on your computer and allow Windows to start up.

3. Click on the Start button. The Windows Start menu appears.
4. Click on the Settings option. The Settings sub-menu appears.
5

Click on the Control Panel option listed in the Settings sub-menu.
The Control Panel window will appear on the desktop.

B3 Control Panel =13
J Fie Edt View Gao Favaorites Help |

« . > | ¥ | X °
Erach Forand Up Cut Copy Paste Undo Delete  Properties
JA;Idrass I@ Control Panel j
— : C =

3 x5
ifccesaibii;  AddMew  Add/Remove Adabe Gamma  DatedTime Desktop Display
i Options i Hardware Programs Themes

B oa AW G om Y

(2 !
Find Fast Fonts Game Int=l[R] Internet K.eybaoard Livellpdate
Contrallers PROSet Options

ot

T N

D i
Mail Modernz Mouse Multirmedia Network ODBC Data Pazswords
Sources [32bit)

(2 ® £ =2
Power Printers QuickTime FiealPlayer Fiegional Sounds System

M anagement Settings

Telephony Users ahAHA

DS-xG Au
|31 abject(z] @ My Camputer &
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6. Click on System to open the System Properties dialog box. Select the
Device Manager tab. Your screen will look similar to this.

System Properties H

General Device Manager | Hardware F‘rofilesl Performancel

& Wiew devices by lype " Wiew devices by connection

1= Disk drives

@ Display adapters

12 Floppy disk contrallers
2 Hard disk contrallers
P8 Keyboard

(= Monitors

- Mouse

& Network adapters
- Ports [COM & LPT)

= SC5I controllers
Sound, videa and game controllars

B System devices
&= Univerzal serial bus controller

Froperties | Fiefresh | Remove | Frint... |

Ok I Cancel I

7. To reserve system resources, double click on Computer to open the
Computer Properties dialog box. Select the Reserve Properties tab,
then select the Input/Output (I/0) radio button.

Computer Properties HE

iew Resources  Reserve Resources I

© Interrupt request IRG) ¢ Direct memomny access [DMA)
" Memomny

agd | neEm | e

QK. I Cancel |
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8. Select the Add... button to define a reserved system resource. The Edit
Resource Setting dialog box appears. Enter the Start Value and the
End Value for the Input/Output Range you wish to reserve for the
Motion Control Card. The Start and End values can be determined by
using the following table.

DIP Switch Settings Start Value End Value
ON, ON, ON, ON 0300 0302
ON, ON, ON, OFF 0304 0306
ON, ON, OFF, ON 0308 030A
ON, ON, OFF, OFF 030C 030E
ON, OFF, ON, ON 0310 0312
ON, OFF, ON, OFF 0314 0316
ON, OFF, OFF, ON 0318 031A
ON, OFF, OFF, OFF 031C 031E
OFF, ON, ON, ON 0320 0322
OFF, ON, ON, OFF 0324 0326
OFF, ON, OFF, ON 0328 032A
OFF, ON, OFF, OFF 032C 032E
OFF, OFF, ON, ON 0330 0332
OFF, OFF, ON, OFF 0334 0336
OFF, OFF, OFF, ON 0338 033A
OFF, OFF, OFF, OFF 033C 033E
Edit Hesource Setting EFE3

Enter the beginning and ending values of
the input/output range you would like to
Tesemve,

Start walue: IDBSE ::
End walue:  [J33E =

(1] |: I Cancel

9. In the above example, the address range from 033C to 033E is being
reserved for the NextMove card. Select OK to close the Edit Resource
Setting dialog box. This range has now been reserved by the system.
Note that if the range you have selected is already in use, an error will
be posted, and you will have to select a different range.

2

1
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Computer Properties EE

iew Resources  Peserve Fesources |

" Intemupt request IRG) ¢ Direct memory access [DMA)]
% |mput/output [1/0] £ Memary

b odify.... | Remoyve |

] M Cancel |

10. Select OK to close the Computer Properties dialog box. A prompt will
appear verifying that the system resources have been modified.

System Settings Change E2
® 'ou ruzt restart pour computer before the new settings will take effect.

Do pou want to restart pour computer now?

11. Select No. The computer will have to be powered down before install-
ing the NextMove card. If you select Yes, the computer will automati-
cally restart and you will have to power down again before inserting
the card. Select OK to close the System Properties dialog box.

12. Manually power down the system by selecting the Start button, and
then selecting Shut Down.... When Windows has shut down, you
may power off the system.
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Set DIP Switch Settings on Card and Install Card

IMPORTANT!

These instructions are only to be followed if you are having trouble getting the
software to recognize the NextMove card. Perform these steps after you have
set the hardware address as shown in the previous section.

Once you have chosen a valid address in the software, the address on the
card must be set to match. Be sure to observe all static discharge proce-
dures when handling the motion control card in order to prevent static
damage.

1. Locate the S1 DIP switch block which is located just above the HIJK
jumper pins. Using the list from “Setting the Hardware Address”, set
the DIP switches to match the settings for the address that you have
reserved for the card.

2. Insert the card into the computer, making sure that the card is fully
seated in the expansion bus. Because this is a full-length card, you
should double-check to ensure that the card is seated.

3. Replace all covers and power up the computer.

Set Control Program Software fo the New Address

Once the card has been set to a free address, the Control Program software
must be set to recognize the new address.

1. Select BENCHSetup from the BENCHMAN folder. The Setup utility

appears.

i BENCHMAN Setup

‘wielcome IGeneraII Dptionsl Interface Card

elzome ta the Light Machines Cantral
Software Configuration prograrm.

Before pou begin, please select the units
in wahich vou wigh bo view and set values,

" Configure Values In

vl
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2. Select the Interface Card tab and use the up/down arrow keys to scroll
to the interface card address settings. Note that the DIP switch
settings on the screen will be updated as well.

i BENCHMAN Setup

Welcomel Generall Options ~ Interface Card

warhing, Check the zettings on your interface card before zelecting a new
address. Selecting the wiong address could cause your computer to hang.

é’ Default |

Interface Card Address:

| Important: Y'ou must be careful to select an addiess not in use by another device.

Ok I Cancel | Help |

3. Once the Interface Address is set in the software, select OK to close
the Setup utility. You may now run the BENCHMAN software.
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Connecting the BENCHMAN 2000

After installing the Motion Control Card in the computer and verifying its
operation, the BENCHMAN 2000 connections can be made. The following

cables and lines must be connected:

* 100 pin interface cable between the computer and machining center;
* Air supply

*  Power cord

*  Computer power cord

The connection diagram on the following page is provided as a visual aid.

WARNING:

DO NOT CONNECT POWER TO THE BENCHMAN 2000 OR THE COMPUTER UNTIL
INSTRUCTED TO DO SO IN THE FOLLOWING PROCEDURES.

NEVER CONNECT OR DISCONNECT THE CABLES WITH THE POWER ON! THIS WILL
CAUSE DAMAGE TO THE COMPONENTS!

OPERATE THE BENCHMAN 2000 WITH ALL CABLES FIRMLY SECURED.

Connecting the BENCHMAN 2000 to the Computer

There is a single 100-pin cable that connects the machining center to the
computer. Carefully plug this cable into the Motion Control Card that
you installed in your computer. Be sure the cable is installed correctly. It is
possible to make this connection backwards! Tighten the finger screws on
the cable to be sure that it is firmly attached. A loose or marginal connec-
tion can cause problems operating the machining center.

WARNING:

[T IS POSSIBLE TO ATTACH THE CABLE CONNECTOR TO THE COMPUTER UPSIDE
DOWN, DAMAGING THE PINS. PAY CLOSE ATTENTION TO THE CONNECTOR
ORIENTATION.

THE INTERFACE CABLE CONNECTOR IS VERY FRAGILE. THE PINS MAY BE EASILY
BENT, CAUSING A BAD CONNECTION AND POTENTIALLY DAMAGING THE
MACHINE OR THE COMPUTER. USE CARE WHEN ATTACHING THE CONNECTOR.
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Connecting Air Supplies

The BENCHMAN 2000 requires an air line to supply air pressure to the
purge feature on the motor boxes. This air purge keeps moisture and
debris out of the motor enclosures. You need to connect an air line to the
regulator on the left rear corner of the machine. The line must supply 75-
90 psi.

The VMC-2500 uses the same air supply to pressurize the area around the
spindle head, which helps prevent moisture and dirt from entering the
spindle motor bearings and causing premature wear.

Regulator
Q QO co NN BN EEENE EN

Air Supply
75-90 psi
(520-620 kPa)

Air Supply Connection (Rear View) VMC-2000/2500

Connecting Power to the Hardware Components

After securing the connections between the BENCHMAN 2000 and the
computer, plug in the main power cords for each. Both the BENCHMAN
2000 and the computer must be plugged into a grounded 115 VAC,
60Hz, 15A, polarized outlet (230V, 50Hz for international customers).
See the diagram on the previous page.
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BENCHMAN VMC(-2500 Differences

If you have purchased a VMC-2500, you should know that there are only
a few differences in operation from the BENCHMAN 2000.

* To achieve higher spindle speeds, the VMC-2500 uses a 1 hp high
frequency induction motor. Before running at maximum speed on the
VMC-2500, it is important that you run the spindle for a few minutes
at 20,000 RPM to allow the bearings to warm up.

* A 230 VAC, 15 Amp outlet is required for the VMC-2500.
* The ATC is not available with the VMC-2500.

*  During the software installation, you may be prompted to specify the
type of BENCHMAN product, and the spindle speed.
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Software Installation

The Control Program is shipped on 3.5", 1.44 MB disks. The Control
Program must be installed on a hard drive running either Windows 95/98
or Windows NT version 3.5 (or higher). You must have at least 10 MB of
free space on your hard drive to perform this installation. See “Computer
System Requirements” earlier in this section for a complete list of com-
puter requirements.

CAUTION!

THE MASTER DISKS ARE SHIPPED WRITE-PROTECTED (3.5-INCH DISKS HAVE THE
WRITE-PROTECT WINDOW OPEN) TO PREVENT ACCIDENTAL DESTRUCTION OF
THE SOFTWARE.

NEVER REMOVE THE WRITE-PROTECTION! CREATE AND USE A WORKING COPY
OF THE DISKS. ALWAYS STORE DISKS IN A SAFE PLACE AWAY FROM HEAT,
SUNLIGHT, AND STATIC

Installing the Control Program

The Control Program must be installed on the hard drive on your com-
puter. The following instructions assume that your hard drive is drive C,
and your floppy drive is drive A.

1. Turn on the computer. Wait for it to go through its internal checks
and for it to complete the start up process.

2. When your Windows desktop appears, insert the disk in the
computer’s floppy drive.

3. Using the Windows Explorer, (Start Menu > Programs > Windows
Explorer) open the floppy drive by double-clicking on its drive letter
(usually A:).

Note: If you are installing on Windows NT, use either the File Man-
ager to access the floppy drive, or select Run from the Program Man-
ager.

4. Double-click on Setup.exe to start the installation.

5. The Welcome screen appears warning you to exit all other running
programs. If no other programs are running, click Next.

6. The next screen is the destination directory for the Control Program. If
you would like to install the control program in an alternate directory,
click on Browse. Otherwise, click Next.
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7. A window showing the progress of the installation will appear, and
when ready, will prompt you to install the second disk. After the
installation is complete, a message will appear asking if you would like
to view the Readme file. It is suggested that you read this file. It
contains important information about the software and the machine
that may not be included in the manual.

8. After reading the Readme file, remove the disk from the floppy drive.
Power on the VMC-2000, and then launch the Control Program by
double-clicking the BENCHMAN icon. You have the option of
dragging the shortcut icon onto your desktop from the open
BENCHMAN folder, or selecting the Start Menu > Programs >
BENCHMAN 2000 > BENCHMAN 2000.

Uninstalling the Control Program

In the event you need to remove the Control Program from your hard
drive, there is an uninstall program included on the software disks. This
uninstall program is part of the Control Program and was copied onto
your hard drive during the installation.

To uninstall the Control Program software, select Start Menu > Programs
> BENCHMAN 2000 > Remove BENCHMAN 2000. A message appears
asking if you are sure you want to remove the program and all its files.
Click on Yes to uninstall, or No to exit the uninstall program.

NOTE:

Using the Uninstall program will not delete any NC files you may have
created or used with the software.
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The BENCHSetup Utility

The BENCHSetup utility allows you to select a number of program and
hardware defaults, as well as configure the options installed on the ma-
chine. To access the BENCHSetup utility, you must exit the Control
Program. Then select Start > Programs > BENCHMAN 2000 >
BENCHSetup. The program will start and you will see the Welcome
screen. You may choose from the file tabs to view the defaults for each
category.

i BENCHMAN Setup

‘Welcome | Generall Dplionsl Interface Card

elcome to the Light Machines Control
Software Configuration program.

Before you begin, please select the units
in which you wizh to view and set values.

Configure Yalues In

Cancel | Help |

w20

The Setup Program provides defaults under the following categories:
*  Welcome

*  General

*  Options

* Interface Card

During the software installation, the BENCHSetup utility opens auto-
matically so that you can select the options installed on your machine. You
may need to access the BENCHSetup utility again to remove options or to
reset other defaults. See “Section E: BENCHSetup Utility” for detailed
information about the program.
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Technical Support

Should you require technical assistance, you should contact your local
Light Machines dealer. If you are unable to resolve your problem through
your local dealer, free technical support is available by phone, fax, or email
from 8:15 A.M. to 5:00 PM. EST.

Before Calling

Make sure you have the following information gathered before contacting our
Technical Support group.

*  The product serial number.

*  The name of the owner of the product.

*  The specifications of your computer (e.g. hard drive size, clock speed,
etc.).

*  Notes on any Control Program error messages.

When you call, make sure you have access to both your BENCHMAN
2000 and your computer. This will allow our technical support representa-
tives to walk through the problem with you. Our technical support
numbers are:

U.S. (800) 221-2763
Canada (800) 637-4829
Fax (603) 625-2137

email support@lightmachines.com

Warranty

Light Machines’ products (excluding software) carry a one-year limited
warranty from date of purchase, as outlined in the Terms and Conditions
of Sale. If you need to return a product, call Light Machines and a Techni-
cal Support representative will issue you a Return Materials Authorization
number (RMA). You must write the RMA and your return address on the
outside of the product carton or crate. Failure to do so can result in a delay
in the return of your product.
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The BENCHMAN 2000 Machining
Center

The BENCHMAN 2000 is designed to be the ultimate benchtop manufac-
turing solution. It is run directly from your personal computer, and by
utilizing the optional Light Machines’ spectraCAM software, you can design
and machine parts in plastics, aluminum, steel, and graphite all from one
operator station.

There are 2 models in the BENCHMAN 2000 family. The VMC-2000
comes with a 5000 RPM or optional 10,000 RPM spindle; and the VMC-
2500, which comes with a 39,000 RPM spindle.

The BENCHMAN 2000 Machining Center is shipped fully assembled, and is
easy to install. Complete instructions for installing the machining center, as

well as software installation instructions, are included in Section A of this
User’s Guide.

Features

Some of the BENCHMAN 2000 features include:

* A one horsepower brushless DC spindle motor (1 hp high frequency
induction motor for the VMC-2500)

* An R8 industry-standard spindle taper (The VMC-2500 uses an ER-16)

*  Computer controlled spindle speeds up to 5000 RPM (10,000 optional)
for the VMC-2000, and up to 39,000 RPM for the VMC-2500

*  Rapid traverse rates up to 200 ipm

* EIA RS-272D standard G&M code programming
*  Multiple tool programming

*  Feed rate and spindle speed override functions

* A built-in full-screen NC program editor

* An on-line help udlity

*  Simultaneous or simulated, solid or centerline graphic tool path verifica-
tion
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BENCHMAN 2000 Components

There are, of course, more components on the BENCHMAN 2000 than
those shown here, but to begin, you need only be concerned with the major
components.

The Main Machine Components

The Safety Shield encloses the milling area to help protect the operator from
flying chips. An electro-mechanical Safety Interlock Switch prevents the
machine from operating with the shield open.

The X, Y, and Z motion of the machine is performed by DC servo drive
motors on each axis. There are also Limit Switches (beneath the covers, next
to the drive motor on each axis) to prevent the machine from traveling
beyond its limits on each axis.

The VMC-2000 Spindle Head supports a one-hp brushless DC Spindle
Motor. The VMC-2500 uses a one-hp high frequency induction motor.

Z Axis Servo ;
Drive Cover Eﬂpgtr;drle

Pneumatic

Safety
Draw Bar

Shield

Spindle
Head

X Axis Servo
Drive Cover

Control
Y Axis Servo Panel
Drive Cover
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The Front Panel Components

The Front Panel provides the operating controls shown here.

POWER
DRAWBAR

CYCLE START CYCLE STOP

O°OZOO% 50"'01 50%

FEED RATE SPINDLE SPEED EMERGENCY STOP

The Emergency Stop button is the most important on the machine. When
pressed, this bright red palm button halts machine operation immediately. To
resume operation, pull the button back out. It's important that this button be
pressed before performing any manual operations, like changing the stock or
the tooling.

The Cycle Start and Cycle Stop buttons start and stop the program. Cycle
Stop differs from the Emergency Stop; the program will not stop immedi-
ately.

The Feed Rate knob allows the operator to adjust the feed rate without
entering the Control Program. The feed rate can be increased to 200% of the
programmed feed rate.

The Spindle Speed knob performs the same function for the spindle speed,
but only allows speeds of up to 150% of the programmed speed.

The Power Drawbar button is a factory-installed option. When installed, it
will open or close the drawbar to allow for the insertion or removal of a
cutting tool mounted in a collet.
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Rear Panel Components

The rear panel of the BENCHMAN 2000 houses the key lock, power

controls and circuit breakers for the machine.

e Ep e Main Control Servo Aux Spindle
@ 66

The Key Lock Switch keeps unauthorized persons from turning on the
machine. When the Key Lock is in the unlocked position, you can turn on
power to the machine using the power button on the front of the machine.

The Main Power Light illuminates when machine power is on. The Drive
Power Light illuminates when the servo amplifiers are powered on.

The machine has five sets of circuit breakers for Main Power, the Control, the
Servo Motors, Auxiliary Outputs, and the Spindle. If a circuit breaker blows,
the circuit breaker switch pops out, revealing white at the top of the switch.
To reset the circuit breaker, push the switch up and back into the circuit
breaker until it locks in place.
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Intended Use of the Machine

The intended use of the BENCHMAN 2000 Machining Center is as a
conventional computer numerical controlled (CNC) vertical mill used in
industrial environments.

The Process

A trained operator affixes a workpiece to the machine’s table and a cutting
tool into the machine’s spindle. The cutting tool rotates as a computer
controls the machine’s table and spindle movements. These motions result in
the cutting tool being brought into contact with the workpiece and the
cutting tool removing material from the workpiece.

The operator specifies appropriate feeds, speeds, and cutting depths for the
type of tooling and workpiece material being used so as to not overload the
tool or the machine.

Cutting Tools and Fixtures

The cutting tool may be any off-the-shelf tool designed for vertical milling
operations. The tool’s shank is restricted to 3/4" diameter to fit a standard R8
collet. If your machine is equipped with an Automatic Tool Changer, tool
shank diameter is restricted to a maximum of 1/2". The VMC-2500 uses an
ER-16 collet, which restricts tool shank diameter to 3/8". Typically, the
diameter of the cutter is no more than 1/2".

You can use standard off-the-shelf fixtures to mount a workpiece to the
machine’s table.

Workpiece Materials

The workpiece may be ferrous or nonferrous, including, but not limited to
steel, aluminum, graphite, plastic, and wax.
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Misuse of the Machine

Do NOT use the machine for tasks it was not designed to perform. Improper
use or modification of the machine may damage the machine and may result
in serious injury, and may also void the manufacturer’s warranty.

Misuse of the machine may result from:

* Improperly affixing a nonstandard or oversized cutting tool to the
machine.

* Improperly affixing the cutting tool to the machine.

*  Manually holding or feeding the workpiece into the machine.

* Improperly affixing the workpiece to the machine.

* Improperly defining feeds, speeds, and depth of cut while machining.
* Introducing hazardous materials when machining.

*  Removing the safety door or making any other unauthorized modifica-
tions to the machine.

*  Cutting unacceptable materials.

*  Using damaged or dull tooling.

WARNING:

ALL OF THESE MISUSES COULD RESULT IN THE CUTTING TOOL, WORKPIECE,
AND FIXTURES BEING EJECTED FROM THE MACHINE.
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Operating Conditions

You must meet all work area, power, grounding, and environmental condi-
tions before using the machine.

Work Area

You must allow at least 12.5 square feet (1.16 square meters) of work area to
operate the machine.

Main AC Power Supply

AC power input must satisfy the following requirements:

Voltage

e 115 VAC, 15 Amps +10% - 15%
* 230 VAC, 15 Amps +10% - 15% (International)

Frequency

*  57-63 Hz single phase, 3 wire

Power Rating

e 18KVA
* 15 Amps

Grounding

A positive earth grounding system for the machine and the computer is
required for proper and safe operation. The ground path must have a DC
resistance of 3.5 ohms or less to a true earth ground.

Ground the machining center in compliance with all applicable electrical
codes.
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Environmental Conditions

The machining center is designed to operate within the following environ-
mental limits:

Temperature

Operating: 25° to 85° F (7° to 29° C)
Storage: 0° to 130° F (0° to 52° C)

Transition: 10° c/hr

Humidity

5% to 80% without condensation

Altitude

Operating: 0 to 10,000 feet (3,028 meters)
Non-operating: 0 to 20,000 feet (12,192 meters)

Shock

Non-operating: 10g in 11 milliseconds

Vibration

Operating: 5Hz to 500Hz, 0.5G acceleration
Non-operating: 10Hz to 500Hz, 1.0G acceleration

Noise

70 db at 8ft.

BENCHMAN 2000 User Guide B-8 Section B: System Hardware



Maintaining the Machining Center

Performing preventative maintenance on your BENCHMAN 2000 Machin-
ing Center ensures a longer, trouble-free life for the machine. We provide
instructions for preventative maintenance in the following paragraphs.

NOTE!

If you run your machine continuously (8 hours per day) at high feed rates, you
should lubricate your machine every 16 hours of use.

Ballscrews

The BENCHMAN 2000 uses pre-loaded ballscrews on all three axes. The
screws are lubricated at the factory with a special long-life, waterproof
ballscrew lubricant. This lubricant should last for at least 200-250 hours of
machine use. After 200 hours, apply more lubricant to the screws in a thin
film over the length of the screw. The ballscrew lubricant (part number

39-0000-0007) is available from Light Machines.

To gain access to the ballscrews, jog the cross slide and spindle to the extreme
negative end of travel on all axes just before the limits are tripped. Remove the
bellows cover by removing the two button head cap screws from the bracket
holding the bellows at one end. Use a small brush to apply grease sparingly
but evenly along the entire length of the ballscrew.

Bellows Cover
§/

Button Head Cap Screw

Spindle Head

Ball Screw

— ]_\

Linear Rod

Bellows Cover

BENCHMAN VMC-2000 with the Z axis bellows cover removed to expose
the Z axis linear rods and ballscrew.

BENCHMAN 2000 User Guide B-9 Section B: System Hardware



Bellows Covers

It is important to clean off the Z and Y axis bellows covers. The chips can get
caught in the folds of the bellows limiting travel, and also puncture and tear
the material. Brush the chips off of the covers after each job to prevent this
from happening,.

The Saddle

The saddle engages the linear rods that are attached to the base of the machin-
ing center. A ballscrew moves the saddle along the Y axis. The linear rods
running through the top of the saddle engage the cross slide. A ballscrew
moves the cross slide along the X axis. It is very important that a thin film of
lubricant be maintained on the surface of the linear rods to minimize wear.

Set Screws (X Axis)

Linear Rod (X Axis)

t—— Felt Pad

Bearing

Set Screws (Y Axis) 0il Port

0il Port \Set Screws (X Axis)

Bearing Bearing

Set Screws (Y Axis)

Lubrication

There are thick oil-impregnated felt pads between the bearings in the saddle
which keep a thin film of oil on the linear rods. Each rod (there are six) can be
lubricated through its own oil port which is located on the saddle for the X
and Y axes, and on the spindle head for the Z axis.

Lubricate the rods every 30 days or 100 hours of use, whichever comes first,
using 10W engine oil. When applying oil to the oil ports, pull the trigger on
the oil gun very slowly to allow the oil to be soaked up by the felt.
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Adjustment

You can adjust the linear bearings to remove any play in the saddle or spindle.
The bearings are factory-adjusted and should not require adjustment for at
least 250 hours of use.

Be very careful not to overtighten the bearings. Overtightening can cause
overworking and overheating of the motor, excessive wear to the rods and
ballscrews, backlash, and positioning errors.

WARNING:
ALWAYS UNPLUG THE MACHINE BEFORE MAKING ADJUSTMENTS.

The procedure is only slightly different for each axis. The end of each
leadscrew is machined to fita 7/16" wrench. You will need to jog the saddle
so that you can easily access the end of the leadscrew. For the X and Y axes,
jog the cross slide so that the flat is extended just beyond the saddle.

1. Jog the saddle to a position where you can access the end of the leadscrew
with a 7/16" wrench. Shut off power to the system. Unplug the machine.

2. For the Y axis adjustment you will need to remove the 2 screws in the
bellows cover, at the base. Fit the wrench on the leadscrew, turning it back
and forth to check the amount of play in the bearing. If you need to use
excessive force to turn the leadscrew, the bearing is adjusted too tightly.

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

4. Tighten the two setscrews for each bearing while checking the force it
takes to turn the ball screw. Tighten the setscrews (applying approxi-
mately 4-8 in/Ib of torque) until the force it takes to turn the leadscrew
increases when turning it by hand. Then back the setscrews off by 1/8-
turn. Repeat this procedure for all four bushings on each axis.

Set Screws
Button Head o o
Cap Screws
Set Screws

push on the
bearing when (
tightened

—

5. Remove the tools from the work area, and return power to the machine.

Bearing
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Spindle

Spindle Head

Light Machines ships the BENCHMAN 2000 with a factory-aligned two-
piece Spindle Head. You should not attempt to align the Spindle Head
without first contacting your local dealer, or Light Machines.

Spindle Motor

The spindle motor on the BENCHMAN 2000 Machining Center is a 1hp
brushless DC motor. The only wearing parts on the motor are the ball
bearings on the motor shaft. The ball bearings are sealed, lifetime-lubricated
bearings and do not require special maintenance.

The VMC-2500 uses a direct drive, 1 hp high frequency induction spindle
motor. The spindle head is sealed to ensure that no dirt or moisture contami-
nates the motor shaft or bearings. You should not attempt to lubricate these
bearings at any time.

Checking for Spindle Shaft Play

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

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

T

Axial Play

A

Radial Play
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Belts

Spindle Belt

The spindle motor drives the spindle shaft with a serpentine belt. If the belt
becomes loose, it will wear out quickly. The belt squealing at slow speeds is an
indication of a loose or worn belt. Also, if the belt is loose, you can feel
backlash between the spindle motor shaft and the spindle shaft. To check for
backlash, rotate the spindle shaft back and forth slightly and observe the fan
inside the motor. Make sure the fan rotates as soon as you reverse the direc-
tion of the spindle shaft. If there is backlash, follow the directions below.

WARNING:
ALWAYS UNPLUG THE MACHINE BEFORE MAKING ADJUSTMENTS.

To adjust the spindle belt:
1. Make sure all power to the system is shut off. Unplug the machine.
2. Loosen the four socket head cap screws on the spindle motor a few turns.

3. If you are only adjusting the belt, simply push the motor toward the back
of the machine and tighten the screws.

CAUTION!

Do not overtighten the drive belt.

4. 'Turn the spindle shaft to make sure the spindle runs freely by hand and
the spindle motor turns. If everything appears all right, try turning on the
spindle motor and slowly turning up the spindle speed. Check for
excessive vibration.

Axis Drive Belts

The axis drive belts are located between the motors and ballscrews on each
axis. Normally, they should not need adjustment. If you suspect that there
may be a problem with the axis drive belts, please contact your local dealer or
Light Machines Technical Support.
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Maintaining the PC in a Shop
Environment

There are a few general guidelines for maintaining your personal computer
and software in a shop environment. See your owner’s manual for mainte-
nance procedures that are specific to your computer.

Caring for the Computer

Follow these general rules for computer care.

*  Keep the computer and peripherals (mouse, keyboard, external drive,
printer) out of direct sunlight and away from sources of heat and in a
relatively clean environment (i.e., not right next to the foundry room).

*  Cover the computer and keyboard with a dust cover when not in use.

*  Keep liquids (soda, coffee, cutting fluid, grease) away from the computer
and peripherals.

*  Keep oil, grease, metal chips and excess dust away from the computer,

keyboard and floppy disks.

*  Use grounded, three-prong outlets for the computer and peripherals. Take
precautions against current overload. A line-surge suppression unit can be
purchased at your local computer store to help alleviate this problem.

*  Don't block the vent holes in the computer or drives; they are required for
air circulation.
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Caring for Floppy Disks

Floppy disks are simple to use but require a few precautions to maintain their
integrity.

* Don't touch the magnetic disk part of the disk (the shiny, record-like part
inside the disk jacket). Dust or grease from your hand can ruin any part
of the disk that you touch and can possibly destroy the entire disk.

*  Keep disks in a disk box or special disk container instead of spreading
them out on your work space.

* Handle disks gently, don’t bend or crease them.

*  Don’t write on disk labels with a ball point pen. If you must write on the
label, always write very lightly with a felt tip pen.

*  Keep disks in a clean, cool environment away from excess amounts of
dust, heat, or sun.

*  Beware of getting machining fluids on the disks. If you spill a liquid or
cutting fluid on a disk, it is 99 percent certain that the disk and all the
data on it can never be used again.

*  Keep disks away from all magnetic sources including telephones, high-
voltage power sources and mill motors.

*  Make back-up copies of all NC program disks each time you update
them.

*  Print copies of all NC programs in case of disk failure or lost disks.

No matter how cautious you are, disks will go bad; they develop bad blocks
(unreadable surfaces). If this happens while you are editing a program, the
program will be lost. The solution to this disaster is simple—make back-up
copies.
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Factory Installed Options

BENCHMAN is available with a number of factory installed options. This

section includes information about each one.

10,000 RPM Spindle

The 10,000 RPM Spindle (ACC-5105) allows you to machine materials at
speeds up to 10,000 RPM.

Digitizing Package

The ACC-5262 Digitizing Package includes a digitizing probe and software
that lets you digitize existing parts and models to capture 3-D surface data.
The easy-to-use PC-driven package provides reverse engineering capabilities
with BENCHMAN. It can generate files in three different formats; an NC
part program, an ASCII text file with XYZ data points, and a DXF 3-D mesh
file.

The Digitizing Package includes a touch signal probe, a probe interface cable,
a 20mm long stylus with 3mm diameter head, a 20mm stylus extension, the
Digitizing Package User’s Guide, the Digitizing Package software on 3.5"
diskettes, and an 8 mm Collet.

Air Vise

The Air Vise (PNU-4117) has jaws that open to a maximum of 3.0 inches.
The vise comes with a solenoid valve and all the tubing required to interface
with the Pneumatic Control option (PNU-4110) if so equipped.

Automatic Tool Changer

A four-station Automatic Tool Changer (ATC) is available for the
BENCHMAN 2000. The ATC (ACC-4105/4107) makes multiple tool
programming an easy operation. Tool changes are written into the NC
program and executed automatically during machining.
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4th Axis Control

This option allows for machining on the X, Y, Z, and A axes. The 4th Axis
Control (ACC-54006) provides the software to program machining on all four
axes. The 5C Rotary Positioner (ACC-5224) is available as a separate option.

Pneumatic Control

The Pneumatic Control option (PNU-4110) allows programmed control of
Light Machines-installed pneumatic options, such as the Air Vise and Pneu-
matic Door Opener. It can also provide control for up to two (2) user in-
stalled pneumatic devices operating at a minimum pressure of 75psi.

Flood Coolant

The BENCHMAN 2000 is available with Flood Coolant (ACC-5206). A
pump provides coolant to the workpiece resulting in reduced tool wear, and
evacuation of chips.
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User's Guide: Section C

Getting to know the Control Program

Starting the Control Program
If You Need Help...

Exploring the Control Program Screen






Starting the Control Program

To start the Control Program:

From Windows 95/98 or Windows N'T, select the Start menu, and then
Programs > Benchman 2000 > BENCHMAN 2000. You can also create a
shortcut by opening the Benchman directory and dragging BENCHMAN
2000 onto your desktop.

From Windows NT double-click the BENCHMAN 2000 icon in the
BENCHMAN 2000 group.

Starting the Control Program in Simulate Mode

If this dialog box appears when you start the Control Program, the Motion
Control Card that came with your machining center has not been properly
installed (see Section A).

BENCHMAN |
ERROR: Interface card faied startup test.
Choose 'Retry' to confirm the card's addrezs and retry the test.
Errors:

Step register failed riw
Pulze register failed riw

Cancel |

If you do not have the Motion Control Card installed you can still edit and
verify NC part programs without the machining center by running the
Control Program in Simulate Mode.

To start the Control Program in Simulate Mode, select Cancel. When the
next dialog box appears, select Simulate.

Error Initializing Control

_ a! An emor occurred brying to initialize the selected contral.

Select 'Rety' ta ty again
Select 'Simulate’ to continue in Simulate mode
Select 'Exit' to exit BEMCHMAN

Sirnulate £ Exit
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If You Need Help

You can access on-line help by using the commands under the Help Menu, or
by pressing F1.

For information on the functions and screens in the Control Program soft-
ware, refer to Section E, Control Program Reference.
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Exploring the Control Program Screen

You should become familiar with the main parts of the Control Program
screen before you begin using the Control Program to run NC part programs.
The following are the default components that make up the screen.

£, BENCHMAN - Millone.nc Title Bar
Menu Bar ————File Edit “iew Program Tools Setup ‘Window Help

‘ [\\X | Simulate Mods - ©1987-39 Light Machines Carporation -H-'— Message Bar
& I
& | | B |7 ATC Tool Bar

X 0.0000 i

NO;THIS FILE FOR INCREMENTAL ARCS : _ a

N1;USE 3" X 2" MACHINABLE WAX Y 0.0075 11
Z 0.0000 ix

N2GD5
N351500M03 Teol [00 TOmm [0.125
Feed (3000  Spindle

NAGDZ0.0700
N5GDX1.0000%0.3140
| Pass [000  Goerd [Work
= e Block T et
et

NEG0Z0.0050
N7G1Z-0.1000F4.0 {
N8G3x1.5830%1.33301-0.5990J1.0190F12.0 - —\:)— |
N9X0.41701-0.5830J-1.0130 0 200 ST 150
w00 s | T
Feed Override  Spindle Override

Standard Tool Bar

Position Readout

Outputs Tool Bar

CycleStart  Fasdhold

ik

Machine Info
Panel

q

N10X1.0000%0.314011.1820J0.0000
N11G0Z0.0700

N1231500.00

N13G0X0.8000%0.7330

N14G0Z0.0050

N15G1Z-0.1000F4.0
N16G3X0.9330Y0.667010.1330J0.1010F12.0
N17G1X1.0670
N18G3Y1.001010.0000J0.1670
N19G1X0.9330%1.0000
N20G2Y¥1.334010.0000.J0.1670
N21G1X1.0670%1.3330
N22G2X1.1997%1.266810.0000.J-0.1660
N23G0Z0.0700

4] |

Inputs Tool Bar

Verify Window

Jog Panel

Press tar Errar Repart | FR| 300 55 o SL &P a5 |
Press CTRL-SPACE at any time to perform a keyboard Stap. [Romed [CAFMOM [ 7: 26 LOCK [MOD [10:16 &M |

Status Bar

Menu Bar

The Menu Bar carries all of the menu commands for the Control Program.
For a full explanation of each menu and its relative commands, see Section E,
Control Program Reference.

Standard Tool Bar

The Standard Tool Bar provides easy access to the most often used Control
Program commands.
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Tool Function

E New File Begin a new NC part program file.

E Open File Open an existing NC part program file.

E Save File Save current NC part program file to disk or drive.
i Cut NC Code Cut selected code from program and place on clipboard.
Copy NCCode  Copy selected code to clipboard.

E Paste NC Code  Paste code from clipboard to cursor position in program.
% Print File Send program to printer.

i Help Access Help program.

M2 | ConfextHelp  Obtain help on selected object.

:ﬁ' Jog Control Access Jog Control Panel.

;%f!.!_ Operator Panel  Access Operator Control Panel.

@ 3-D Verification ~ Access 3-D tool path verification.

Q- Run (green) Run the current NC part program.

. Pause (yellow)  Pause the currently running NC part program.

ﬁ E-Stop (red) Halt the currently running NC part program.

BENCHMAN 2000 User Guide 4 Section C: Control Program



ATC Tool Bar

The ATC Tool Bar provides easy access to the functions of the Automatic
Tool Changer. It allows the user to insert tools from each of the tool stations
into the spindle, clamp and unclamp the draw bar, and configure the ATC.

NOTE: THE ATCIS NOT AVAILABLE WITH THE VMC-2500.

Tool Function

Tool Station 1 Inserts the tool in Station 1 into the spindle.

Tool Station 2 Inserts the tool in Station 2 into the spindle.

Tool Station 3 Inserts the tool in Station 3 into the spindle.

Tool Station 4 Inserts the tool in Station 4 into the spindle.

Draw Bar Clamps and unclamps ATC Draw Bar.

Configure ATC  Opens Configure ATC dialog box.

PR
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Outputs Tool Bar

The Outputs Tool Bar is an active tool bar. It provides switches activate or
deactivate the named output. The feature is on when the buttons are de-
pressed. If you hold the mouse over the button, a message will be displayed on
the Status bar stating whether the output is on or off.

Tool

Function

Spindle Turns the Spindle on and off.

S

Spindle Direction Reverses spindle direction.

€

Air Vise Clamps and Unclamps the air vise (optional).

Pneumatic Device Output control for a general pneumatic device (optional).
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Inputs Tool Bar

The Inputs Tool Bar is an informational tool bar. It provides information on
the state of the input. An input is active (on) when the button is depressed.

Tool Function

2 E-Stop Indicates when the Emergency Stop is on.

n Safety Shield  Indicates whether the Safety Shield Interlock is open.

. Cycle Start Indicates the state of the Cycle Start input.

. Cycle Stop Indicates the state of the Cycle Stop input.

|4

Positive Limit  Indicates when the Positive Limit switch is on.

Negative Limit  Indicates when the Negative Limit switch is on.

=2 | LI

Machine Keylock Indicates the state of the Machine Key Lock.
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Edit Window

Whenever you open an NC part program file, it appears in its own edit
window. These windows have the same characteristics as other Windows
windows (scroll bars, minimize/maximize buttons, etc.). You can have mul-
tiple edit windows open at a time, the number of which depends on available
memory.

By default, each new window is locked; you can not edit a locked window. To
unlock the window, use the Lock command under the Edit Menu.

IMPORTANT!

ALWAYS VERIFY NC PROGRAMS AFTER EDITING TO ENSURE THAT YOUR CHANGES WILL
NOT CAUSE A TOOL CRASH!

Here’s an example of the Edit Window for the NC part program Millone.NC:

NO;THIS FILE FOR INCREMENTAL ARCS -
N1;USE 3" ¥ 2" MACHINABLE WX

NZ2G05

N351500M03

NAGDZ0.0700

N&SGOX1.0000%0.3140

NEGOZ0.0050

N7G1.Z-0.1000F4.0
NE8G3X1.5830%1.33301-0.5990J1.0190F1 2.0
N9x0.41701-0.5830J-1.0190
N10x1.0000%0.314011.1820.J0.0000
N11G0Z0.0700

N1251500.00

N13G0X0.8000%0.7330

N14G0Z0.0050

N15G1.2-0.1000F4.0
N16G3X0.9330Y0.667010.1330J0.1010F12.0
N17G1X1.0670
N18G3Y1.001010.0000J0.1670
N19G1X0.9330%1.0000
NZ20G2%Y1.334010.0000J0.1670

4] | 2w
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Status Bar

The Status Bars display information about the Machining Center and the
computer. The top of the bar shows information about the machine itself,
while the bottom displays NC program information, and the time. The top
left side of the Status bar displays any current machine error conditions. The
bottom left side of the Status Bar is reserved for operator messages such as the
one displayed here. If any of the areas are grayed-out, the feature is considered
off. See page E-11 for more information about the Status Bar.

*  Machine Error Conditions: Displays current machine errors, if any.
* FR: Current machine Feed Rate.

*  SS: Current Spindle Speed.

*  SL: Spindle Load; current load on the spindle.

* AP: Relative ATC air pressure

*  QS: Queue Status, or percentage of queue currently in use.

*  The Machine Homed state: Black if the machine is currently homed.

*  The Caps Lock key state: Black if the Caps Lock feature is on. Some NC
programmers prefer to type their programs in capital letters. When the
Caps Lock feature is on anything you type will be displayed in capital
letters. Press the Shift key to type lower case letters.

*  The Num Lock key state: Black if the Num Lock feature is on. Some NC
programmers prefer to use the numeric keypad on the keyboard to enter
figures. The Num Lock feature must be on to do this.

*  Current Line : Total Lines: Displays the line the cursor is currently on,
and the total number of lines in the NC program.

*  The file locking state: Black if the NC program file is locked.

*  The file modified state: Black if the NC program has been modified since
being opened.

*  The current time (according to your computer).

Current Line : Total Lines

Spindle Speed ATC Air Pressure
Machine Error File Lock
Conditions Feed Rate Spindle Load Queue Status State Current time

| PressforErnor Repot | FR| 300 53] 0 5L AP | 0z | |
Press CTRL-SPACE at any time to perform a kepboard Stop. [Homed [CAP [NOM (5353535 : 9555354 [LOCK [MOD [Z43PM | 7

|
Home State Num Lock State File Modify State

Operator Messages

BENCHMAN 2000 User Guide
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Elapsed Time Indicator

Current, previous, and
next block

BENCHMAN 2000 User Guide

Position Readout

The Position Readout provides information on the current X, Y and Z
coordinates of the tool position. The units of measure in the Position Readout
are determined by the Units command under the Setup Menu.

X 0,0000 in

¥ 0.0000 in

% 0.1000 in

Machine Info Panel

The Machine Info Panel provides information on the current tool, tool
diameter, feed rate, spindle speed, number of passes made, coordinate system
in use, as well as the current block and total number of blocks in the program.

Tool |10 Toiam 1.5
Feed [1.00  Spindle [15000
Pasz 000 Coord  [Wiark
Block | 1 of [ 1
Tool  [10 Thism  [1.5
Feed [1.00 Spindle 15000
Passz |DDD Coord |W0rk
Block | 1 of [ 1

Part Time 035:10

4 N3G Z- 02F3INSERT TOOL, FEED R,
5 MNAGZHT 5831 000031 4,CUT FIRST A

G M3 000y 3141401 11 335,CUT SEC

¢-10

When a part program is running,

the Info Panel also provides dynamic
display of the elapsed machining time
and highlights the block of code that
is currently being executed.
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Verify Window

The Verify Window displays a simulation of your part program when you
select the Verify command from the Program Menu, or when you click the
Verify Program button on the Standard Tool Bar.

Tool path verification can be performed in centerline view or solid view.
Centerline view is based on the centerline of the tool. Solid view is a solid
representation of the tool and workpiece.

Centerline Verification

Solid Verification
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Operator Panel

The Operator Panel contains controls for stopping the machine, overriding
the feed rate and spindle speed in the NC program, running the program
(Cycle Start), and pausing the feed rate of the machine.

When the Stop button is clicked, it functions just like the Emergency Stop
button on the front panel of the machine. The feed and spindle overrides also
perform the same functions as the knobs on the front panel.

Sing. Step

Cycle Start Ft-z‘:il;:-ld

I=I 100 lﬁl I=I 100 EEI
| %

M
o< 7 200 5047 ™150
[100 s [100"

Feed Overide  Spindle Overide

Jog Control Panel

The Jog Control Panel has buttons that move, or jog, the table in the X and Y
directions, and move the spindle in the Z direction. The movement can be set
to continuous motion or incremental steps, and can be set at three different

speeds.
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Tips on Customizing the Control Program Screen:

If you wish, you can move the Verify window to another part of the
screen. Hold down the Curl key, then click and drag the Verify window.
Holding the key down allows you to place it anywhere on the screen. To
keep the Verify window as a floating window, right-click on the window
and uncheck the “Dockable” command.

You can right-click on the Verify window to display a pop-up menu with
Verify-related commands.  You can double-click on the Verify window to
open the Verify Settings dialog box.

When the window is floating (not docked), you can resize it just like any
other window.

For more information on moving and resizing windows, see the Control
Program Reference section of this manual.
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Tutorial: Machining a Sample Part

Safely Running the Machining Center

Running a Sample NC Program






Safely Running the Machining Center

Like any other power tool, the BENCHMAN 2000 is a potentially dangerous
machine if operated in a careless manner. The importance of safely operating
the BENCHMAN 2000, including the need for protection against personal
injury and the prevention of damage to the equipment, can not be stressed

enough. You will find more information on safe machining in the Reference
Guide: Section ].

Safety Rules

The following safety rules should be practiced by all operators of the
BENCHMAN 2000 Machining Center.

1. Remove Adjusting Keys and Wrenches

Make a habit of checking that keys and adjusting wrenches are removed
from the machining center before operating the machine.

2. Do Not Force a Tool

Select the feed rate and depth of cut best suited to the design, construc-
tion and purpose of the cutting tool. It is always better to take too light a
cut than too heavy a cut.

3. Use the Right Tool

Select the type of cutting tool best suited to the milling operation. Don't
force a tool or attachment to do a job it wasn’t designed to do.

4. Secure the Workpiece

Be certain that you have firmly secured the workpiece on the table and
the cutting tool in the spindle before turning on the spindle motor.

5. Turn the Spindle By Hand Before Starting

Manually turning the spindle allows you to safely determine that the tool
will not hit the machining center table or stock on start up.

6. Tighten All Holding, Locking and Driving Devices

Tighten the work holders and tool holders. Do not over-tighten these
devices. Over-tightening may damage threads or warp parts, thereby
reducing accuracy and effectiveness.
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Making Emergency Stops

WARNING:

ALWAYS USE THE EMERGENCY STOP BUTTON IN AN EMERGENCY
SITUATION. IT 1S THE BEST WAY TO STOP THE MACHINE.

Before you run the BENCHMAN 2000 for the first time, you should know
how to stop the machine should an emergency situation arise. There are a
number of ways an emergency stop can be initiated on the Machining Center:
by pressing the Emergency Stop button, by simultaneously pressing the
Control and Space Bar keys on the computer keyboard, by activating one of
the limit switches, or by activating the safety door interlock switch.

Stopping with the Emergency Stop Button

There is an Emergency Stop button located on the front panel of the machin-
ing center; it has an oversized red cap. Before power can be applied to the
machining center, the Emergency Stop button must be pulled fully out from
the front panel.

In the event of a machine or operator emergency, you can immediately kill
power to the machining center by pushing in the Emergency Stop button.
Pushing in the Emergency Stop button terminates the part program. Wait
until the machining center has completely stopped moving before opening the
safety shield.

When the error has been corrected, and the Emergency Stop button is reset
(pulled out), press Enter on the keyboard to close the Error dialog box that
appeared when the Emergency Stop button was pressed. Take the necessary
steps to ensure that the problem is fixed, (i.e., edit the part program to remove
the tool crash, check the position of the workpiece, etc.) before running the
program again. You may need to reinitialize (reset the point of origin for all
axes) the machining center using the Set Position command from the Setup
Menu, and you may need to home the machine again.

The Emergency Stop button should be your first target when a critical error
occurs. You do not need to use it in situations where safety or reaction time is
not an issue. For example, if you start to run a program but notice that the
tool is moving towards the wrong corner of the workpiece, use a software stop
to halt the program and correct the problem.
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You should use the Emergency Stop button to disconnect power to the
machining center when changing tools, or when mounting or removing a
workpiece.

If you use a Pause command or a Feedhold command in your NC part
program, push in the Emergency Stop button before opening the Safety
Shield.

When you are finished with your changes, close the shield. Pull out the
Emergency Stop button, then press Enter on the computer keyboard to
resume running your program.

Stopping with the Computer Keyboard

The execution of the part program can be interrupted by pressing keys on the
computer keyboard. To stop the part program with the keyboard, press the
Control key and Space Bar simultaneously. The cutting stops immediately
and the cutting tool remains in position.

The reason for stopping the program will determine the method used to
restart the program. If it the problem was not a critical error, and you want to
continue from the same position, select the Run/Continue command from
the Program Menu. In the Start At Line box, enter the number of the last line
executed, then click on the Run Program button. (The last line executed is
displayed on the Machine Info Panel.)

Stopping with a Limit Switch

The BENCHMAN 2000 is equipped with limit switches to sense the end of
travel on each axis. If the table travel exceeds the end of travel on any axis, a
limit switch is activated and shuts down machine operation.

Once a limit switch is activated, the tool must be jogged away from it using
the Jog Control keypad (selected from the View Menu).

To move the table away from the limit switch, you must jog it in the opposite
direction. Each axis has a positive and a negative limit. If a positive limit is
hit, you must jog away from it in a negative direction. If a negative limit is
hit, you must jog away from it in a positive direction. If both a positive and a
negative limit are hit, you must jog off the negative limits first.

If the table comes close enough to the end of travel on any axis to activate a
limit switch, the following procedure must be followed to restore normal
operation.

1. Select Jog Control from the View Menu or the Standard Tool Bar.

2. Press the appropriate jog key on the jog keypad to move the cross slide
away from the triggered limit switch.

3. Check your initial machine set up to make sure it was performed cor-
rectly.

D-3 Section D: Sample Part



BENCHMAN 2000 User Guide

Running a Sample NC Program

When you installed the Control Program, an NC part program file named
MILLONE.NC was copied into the BENCHMAN 2000 directory along
with the other files. This program is meant to machine a 3" x 2" x 1.5" piece
of machinable wax. You will be using this file to create your first workpiece on
the machining center.

WARNING:

DO NOT ATTEMPT TO OPERATE THE BENCHMAN 2000 WITHOUT REVIEWING ALL
OF THE SAFETY PRECAUTIONS LISTED IN REFERENCE GUIDE: SECTION J.

Open MILLONE.NC

1. Start the BENCHMAN 2000 Control Program. Select the Open com-
mand from the File menu, or click on the Open button on the Standard
Tool Bar. The Open dialog box appears.

The file path to find the Millone.NC program is:
C:\Program Files\Lmc\Benchman\Samples

Lock i Ia Samples ﬂ gl

File name: IMiI\ﬂne ne DOpen a\f I
Files of type: IPrUgram Files [*NC] = Cancel

v

2. Double-click on Millone.NC, or click on the filename and then click on

the Open button. The Edit window for MILLONE.NC appears.

NO;THIS FILE FOR INCREMENTAL ARCS -
N1:USE 3" X 2" MACHINABLE WAX

N2GDh

N351500M03 I
N4G0Z0.0700

N5G0X1.0000%Y0.3140

N6GDZ0.0050

N7G1Z-0.1000F4.0
NB8G3x1.5830v1.33301-0.5990J1.0190F12.0
N3X0.41701-0.5830J-1.0190
N10X1.0000%0.314011.1820J0.0000
N11G0Z0.0700

N1251500.00

N13G0X0.8000Y0.7330

N14G0Z0.0050

N15G1Z-0.1000F4.0
N16G3x0.9330Y0.667010.1330J0.1010F12.0
N17G1X1.0670
N18G3Y1.001010.0000J0.1670

K| [z
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Adijust the Verify Settings

After loading the NC program, you need to adjust the Verify Settings specifi-
cally for the part you are about to machine. To view the Verify Setup dialog
box, double click on the Verify window. You may also select Verify from the
Program Menu, or select Verify from the Standard Toolbar then click on the
Verify Settings button.

The Verify Setup dialog box appears.

Yernfy Setup E2

Wiew IStock I Elptionsl

—Style————— ~ Preview Note
o iEhid The Preview represents the
e Centerling wiew. The Salid
" Centerline

view iz unaffected by the zoom
amount and may differ zlightly
—Zoom———— | from the preview.

jl All |

— FPreset View
lzometric | ﬂ J j

Ok, I Cancel | Help |

i~ Preview

r

_
=l

The Verify Setup dialog box allows you to alter the viewpoint of the tool and
workpiece in the Verify Window.

The View panel allows you to:
®  Alter the Style (Solid or Centerline)
®  Zoom in, zoom out, or fill the window by selecting All

®  Look at the workpiece in two or three dimensions

You can also alter the view of the part by adjusting the sliders on the Preview box.

Adjust the View

1. Select the View tab.

2. Select either Solid (for a solid representation), or Centerline (for a
centerline representation of the tool and workpiece) from the Style area.

3. Select Isometric from the Preset View area for a three-dimensional view

of the part.

BENCHMAN 2000 User Guide D-5 Section D: Sample Part



Adijust the Stock

1. Select the Stock tab.

2. Enter the stock Dimensions for the MILLONE.NC program. The stock
dimensions are X=3", Y=2" and Z=1.5".

3. Set the Initial Tool Position to X=0, Y=0 and Z=0.5.
4. Set the point of Origin to zero on all three axes.

5. Select OK. The dialog box closes, and the shape of the workpiece in the
Verify Window changes.

Yerify Setup E

Wiew  Stock IDptionsI

— Dimenigions i~ Initial Tool Position
Lenath [¥}|3 0 =[5
width [¥}|2 o

Height E]:I'l 5 — Presiem——————

— Origin
S .i‘n.:-:is:IEI
¥ ;fi‘-.:-:ix:lEI
z A:-:iS:IU ﬂ J

0k I Cancel | Help |

The Stock panel allows you to:
®  Enter the dimensions of the workpiece
®  Set the initial position of the tool

e Set the point of origin for the workpiece
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Define the Tool

To machine this part, you will use an 1/8" HSS end mill. You will use the
parameters for this particular end mill for the tool path verification as well. To
define the tool parameters, first add the tool to the tool library, then select the
tool for verification.

Add the Tool fo the Library

1. Select Setup Library from the Tools Menu. The Setup Tools dialog box
appears. There is a 1/8" end mill already defined. However, our purpose
is to learn to use the system, so we will create another 1/8" end mill.

Setup Tool Library E

Toal Library Description: I Qiameter:lﬂ.'l 25
Tool Type: | Undefined = T
ﬁtation:lﬂ 3: ’
Tool10 Num TBBth3|4 Height/0 ffset:lﬂ p
b aterial TET%' High Speed Steel "I
[Eorent £ |
Edit Tool Materials... | &
]
{15 0 |
Easte Tionl | . . 0
Diameter Offset; ID m
Lpply | 0k I Cancel |

Toal12 7|

2. In the Tool Library scroll box, scroll down to tool 11, which is undefined
at this point. Highlight Tool 11 by clicking on it with your mouse.
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Enter 0.125 in the Diameter box.

AN

In the Tool Type pull-down list, select End Mill.
Enter “End Mill” in the Description box.

Click on the Apply button. You have just defined a new tool in the

library. From now on, whenever you need an 1/8" HSS end mill it will be

there.

Setup Tool Library

Tool Library Description: I‘I /8" End Mill
[ Tool Tupe: | End Mill -
§tati0n:|‘l 3:
oty | MmTeshl
i taterial TEDEZI High Speed Steel 'I

Edit Tool Materials... |

Tool 11, Copy Tool |

H

Diameter: |0.125

ﬂeightmffsetm
Current £ |

Eestelios Diameter foset:lﬂ

Cancel |

Appl ok |
Toal1z x| i ’\g]

—~

7. Click on OK to exit the Tool Library.

Select the Tool for Verification

1. Select Tool from the Tools Menu. The Select Tool for Use dialog box

appears.
2. Select Tool 11 from the pull-down list.
3. Click on the Select Tool button.

Select Tool For Use

— Select/Inzert Tool

ML ET 11] 143" End Mill End Mill
Hgight: 0
Select a tool from the drop-dawn gtl:[?;:i' Bl
lizt bow and chooze 'Select Tool # TeetH 4
if the tool is currently in the :
zpindle, or Inzert Tool' to perfarm
a tool change cycle.
Curent Toal: — [T00] Hone/Reference
LCancel

Select Toal k Inzert Tool
b
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Verify MILLONE.NC

Tool path verification allows you to check for programming errors before
actually running the part program on the Machining Center.

1. Select Verify from the Program menu. The Verify Program dialog box
appears. The default starting line for the program is Line 1. When
verifying a program for the first time, you should begin at the first block.

Emg[am;IMiIIone.nc j Run Settings... |
Start at Line: I1 Yerify Settings... |

LCancel |

2. Click on the Verify Program button, then watch the Verify Window. You
will see MILLONE.NC executed on the graphic workpiece.

erify
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Dry Run the NC Program

Before you run your part program for the first time, you should perform a dry
run (run the program with no stock mounted) to make sure that all the
movements of the machining center make sense and that the tool is in no
danger of striking any fixtures or crashing into the table. Although the
program should be run with no stock mounted, you should set the point of
origin using the workpiece, and then remove it.

Begin with the Emergency Stop button pressed in, and the spindle speed
turned all the way down.

NOTE:

TO TURN THE SPINDLE SPEED DOWN, GO TO THE OPERATOR PANEL AND ADJUST THE
SPINDLE SPEED DOWN TO 0%. AS THE PROGRAM RUNS, YOU MAY WANT TO INCREASE
THE SPEED.

The vise or other work holding device should be mounted to the cross slide
and the tool should be mounted in the spindle.

1. Mount the workpiece in the vise.
2. Close the Safety Shield and pull out the Emergency Stop button.

3. If the Jog Panel is not visible, select Jog Control from the View Menu (or
the Standard Toolbar). The Jog Panel appears.
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10.

Use the Jog panel to jog the spindle to the top of the left front corner of
the workpiece.

To jog the tool: Click on the appropriate axis buttons on the Jog panel.
The tool moves at the speed and distance selected using the Speed and
Step buttons.

To move the tool in a continuous motion, select Cont. The tool will
continue to move as long as the axis button is depressed.

Note: The Speeds and Steps (distances) on the Jog panel are defined in the
Setup Jog Parameters command under the Machine menu (Double-clicking
on the Jog panel will open the Jog Parameters dialog box also).

Select Set Position from the Setup menu. The Set Position dialog box
appears.

Enter zero in the X, Y and Z boxes.

Set Position E3

o
vo
zl i
[__EiE_Eg Cancel |

Click on OK. The values in the Position Readout all change to zero.

X 0.0000 in
Y 0.0000 in
Z 0.0000 in

Jog the tool up and away from the workpiece.

Press the Emergency Stop button, open the safety shield and remove the
workpiece.

Return the Safety Shield to the closed position and pull out the Emer-
gency Stop button.
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11.

12.

13.

Put on a pair of safety glasses and complete the Safety Checklist (refer to
Reference Guide: Section ].)

Select Run/Continue from the Program Menu. The Run Program dialog
box appears.

R Program
Erugram:lMiIIDne.nc j Run Settings... |
Start at Line: |1 werify 5 ettings. . |

LCancel |

Click on the Run Program button.

14. As the part program runs, observe the tool motion in relation to the vise

(and eventually the workpiece). Look for signs of a possible tool crash and
be prepared to press the Emergency Stop switch on the machining center.
Edit and re-verify the program as required. When you are satisfied that
the tool motions are correct, you can mount the workpiece.

Mount the Workpiece

4.
5.

Using the Jog Keypad, jog the spindle up and out of the way.
Before mounting the workpiece, push the Emergency Stop button in.

Mount the workpiece in the vise leaving at least 1/8" of the stock above
the jaws of the vise. Take care to position the workpiece parallel to the
tool bed. To assure that the piece is flat, place parallel bars underneath to
space it upwards within the vise before clamping.

Pull the Emergency Stop button out.

Select the Operator Panel and check that the spindle speed is set to 100%.

The workpiece is now correctly mounted.

BENCHMAN 2000 User Guide
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Run the Program

Before executing the MILLONE.NC program, make certain that all safety
precautions have been taken. The machining center safety shield should be
closed, and you should be wearing safety glasses.

If anything goes wrong, immediately press the Emergency Stop button on the
machining center to stop the operation. A safety checklist has been provided
in the Reference Guide: Section ] of this guide. Post a copy of this checklist
near the machining center and review it before you run any NC program.

To run the program:

1. After reviewing the Safety Checklist, select the Run/Continue command
from the Program Menu. The Run Program dialog box appears.

Emgram:lMillone.nc j Run Settings. . |
Start at Line: |1 YWerify Settings... |

LCancel |

2. Make sure that the Start Line box is set to line 1 of the program.

3. Click on the Run Settings button. The Run Settings dialog box appears.

Run Settings
— DOptionz
[ Single Step
[ Optional Skip
[~ Optional Step

[ Enable Subprograms
W e Centers Incremental

[T TreatWarnings as Emors
[ Restore Unit Mods “hen Dons

W Werify While Bunning

] % Cancel |

4. For the Millone.NC program, check Verify While Running and Arc
Centers Incremental only. For complete information on the Run Settings
options, see the Reference Guide: Section E (Control Program Reference).

5. Click on the Run Program button in the Run Program dialog box to
begin running your program.

6. After the part is machined, press the Emergency Stop button before
opening the safety shield and removing the finished part.
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Section F: Basic CNC Programming
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Section J: Safe Machining Center Operation
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Reference Guide: Section E

Control Program Reference

The BENCHMAN 2000 Interface
Using the Message Bar

Using Windows

Using Toolbars

Using Panels

Using the Status Bar

Using the Menu Bar

Selecting Commands
Positioning Screen Components
Using the Offset Table

Working in Simulation Mode






Menu Bar

Standard Tool Bar

Outputs Tool Bar

Inputs Tool Bar

File Edit View Program Toolz Setup “Window Help

The BENCHMAN 2000 Interface

The BENCHMAN 2000 Control Program interface (the screen) is composed
of several components that allow you to create NC part programs and interact
with the machining center. The interface is easily configured and optimized
by opening, closing, resizing and repositioning the screen components.

BENCHMAN - Millone.nc Title Bar

[\\X | Simulate Mode -21997-99 Light Machines Corparation

-H-'— Message Bar

ATC Tool Bar

|z|.| == a2|x|[#f: @ ||| wmwmlww 5N
X 0.0000 i
[ TS FLE TORINCREMENTAL ARG 4 Y -0.0075 i1

N2GO5 |z 0.0000 i
N351500M03 @ C Teol [00 TOmm [0.125
CyeleStart  Faadhold Feed a0 o0

Position Readout

N4G0Z0.0700

N5G0X1.0000%0.3140

NEG0Z0.0050

N7G1Z-0.1000F4.0
N8G3x1.5830%1.33301-0.5990J1.0190F12.0
N9x0.41701-0.5830.J-1.0190
N10X1.0000%0.314011.1820J0.0000
N11G0Z0.0700

N1231500.00

N13G0X0.8000%0.7330

N14G0Z0.0050

N15G1Z-0.1000F4.0
N16G3X0.9330Y0.667010.1330J0.1010F12.0
N17G1X1.0670
N18G3Y1.001010.0000J0.1670
N19G1X0.9330%1.0000
N20G2Y¥1.334010.0000.J0.1670
N21G1X1.0670%1.3330
N22G2X1.1997%1.266810.0000.J-0.1660

N23G0Z0.0700
| s wincon | o2

4] |

ik

Spindle

= '- Pass OOl Coord | Wiork Machine Info
100 Panel
1

% Block 1 of
-
200 | SD/\')‘ISD |

o
[ s f s

.Feed Overide  Spindle Uve‘mde

498
f‘

-

Verify Window

Jog Panel

Status Bar Press for Enar Fepot | FR| 300 S5 0 5L AP a5 |
Press CTRL-SPACE at any time to perform a keyboard Stop. [Hemed [CAFNOM [ 1. 26 |LOCK MO0 [10:16 &M 2
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Using the Message Bar

The Message Bar is located directly beneath the Menu Bar. When an NC
program is running or being verified, the Message Bar displays the operation
and the name of the program being run or verified, or the most recent
operator message. When the program pauses for any reason (i.e. a pro-
grammed stop or an operator requested pause), the Message Bar will display
one of four things:

* A message such as Operator Requested Stop; Change Tool; etc
* A message saying Pause Program (with a yellow background)

* A message saying Continue Program (with a green background)
* A message saying Stop Program (with a red background)

When there is no program running, the Message bar displays the Control
Program copyright notice.

Using Windows

Windows are used to display information. Windows can be docked or they
can be floating windows. They are activated or hidden using the commands
under the View Menu. Windows can be interactive, or for information
display only.

The following windows are available:

. Edit Window (for editing NC part programs)
. Verify Window

. Machine Info Window

o Position Readout Window

Edit Window

When you open an existing NC part program file, or create a new one, the
program appears in an Edit Window. Edit Windows have all of the features
common to other windows, including a title bar which displays the program
file name, and controls for minimizing, maximizing, and closing the window.

Edit Windows appear in the Edit Area (the large central area) of the screen.
The Edit Area is fixed in position; you cannot close it or move it, and can
contain multiple Edit Windows. The Windows Menu has several commands
for managing Program Edit Windows. It also allows you to select a particular
window from a list of all current program windows, identified by file names.
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When other windows, panels, and toolbars are closed, the space that their
docking areas occupy is given to the Edit Area.

When other windows, panels, and toolbars are open, the space that their
docking areas occupy is taken from the Edit Area.

The Verify Window

The Verify Window can be opened and closed by selecting the Verify Window
command from the View Menu.

The Verify Window displays a simulation of your part program (tool path
verification) when you select the Verify command from the Program Menu, or
when you click the Verify Program button on the Standard Toolbar.

Tool path verification can be performed in centerline view or solid view.
Centerline view is based on the centerline of the tool. Solid view is a solid
representation of the tool and workpiece.

*  You can double-click on the Verify Window to open the Verify Settings dialog box.

*  You can move the Verify Window to another part of the screen by holding down the
Ctrl key, then clicking and dragging the Window.

*  You can right-click on the Verify Window to display a pop-up menu with Verify-
related commands.

e When the Verify Window is floating (not docked), you can resize it just like any
other window. To anchor the Verify Window, right-click on the window and check
the “Dockable” command.

BENCHMAN 2000 User Guide E-3 Section E: Control Program Reference



The Machine Info Window

The information displayed in the Machine Info Window varies with the
particular operation being performed:

When the machine is idle, the Machine Info Window displays the following

information:

*  Current tool number and diameter

*  Feed rate and spindle speed

*  Number of passes made for the current program

*  Coordinate system being used

*  Current block number and the number of blocks in the current program.

The passes, current block, and total number of blocks refer to the last pro-
gram verified or run.

Tool [t Tolem  |oazs
Feed [tooo Spinde  [15000
Pazs u]uj] Coar ,W
Block | 5 of [0

When a program is running, the Machine Info Window becomes a dynamic
display. In addition to updating the previously mentioned information, each
line of code is displayed as it is executed, along with the previous and next
lines of code. Also, a clock provides the elapsed run time for the program.

Tool [t Tolem  |oazs

Feed [RePD* Spinde  [15000

Pass ’001— Coord W

Block | 2 of [0
Part Time 00:13

1 NOGOZ 1, RAPID TOOL AWaY FROM STOCHK
2 N1GI0H. 4175 333MOVE TO START POINT
3 MN251500M3; SPINDLE ON
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When a program is being verified, the Machine Info Window displays the
current line of code, plus the previous and next lines. The elapsed time is not

indicated.
Tool [ TDiam [o125
Feed [10.00 Spindle  [1500.0
Pazs |DD1 Coord |W0rk
Block | 20 af | 20
19 M1SK0YOMOYE TOOL BACK TO START
20 M1 9M2Z;END OF PROGRAM

TIPS:

*  You can move the Machine Info Window to another part of the screen by holding
down the Ctrl key, then clicking and dragging the Window.

*  You can right-click on the Machine Info Window to display a pop-up menu with the
Dockable and Hide Commands.

e When the Machine Info Window is floating (not docked), you can resize it just like
any other window. To anchor the window, right-click on the window and check the
“Dockable” command.

The Position Window

This is a dynamic display. When a program is running or being verified, the
current position of the tool is indicated here.

X 0,0000 in
¥ 0.0000 in
Z 0.1000 in

If you double-click on this window, the Goto Position dialog box appears,
allowing you to move the tool to specific coordinates.

NOTE:

When running the Control Program in Simulate mode, the Goto command will not move
the machine fo the specified coordinates. It will simulate movement, showing the tool
moving to those coordinates in the Position Window, and the Verify Window.
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Using Toolbars

Toolbars carry buttons that correspond to frequently used menu commands.
You can click on these buttons to quickly select the associated menu com-
mand. Toolbars also generate Outputs and display the state of Inputs.
Toolbars can be placed anywhere on your screen, and can be hidden if you do
not use them often or want the additional space for program windows.

Toolbars are revealed and hidden using the Toolbars command under the
View Menu.

The toolbars include:

*  Standard Toolbar

*  Outputs Toolbar

* Inputs Toolbar

e ATC Control Toolbar

The Standard Toolbar

The Standard Toolbar provides quick-access buttons for the following:

Command: Used to:

New File Create a new program edit window

Open File Open an existing NC program file

Save File Save an NC program file

Cut Cut text from a program

Copy Copy text from a program

Paste Paste text into a program

Print Print an NC program

Help Access Help

Context Help This button can help you instantly find information on the objects

Jog Control Panel

Operator Panel

you see on the screen. For instance, dlick on the Context Help button,
then click on @ menu item, toolbar button, window or other screen
element. The Help file for that particular item appears.

Show or hide the Jog Control Panel
Show or hide the Operator Panel

Section E: Control Program Reference
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[=|8li [+|e |o & m

Verify Verify the current NC part program

Run Run the current NC part program
Pause Pause the currently running NC part program
Stop Immediately halt the currently running NC program

The ATC Control Toolbar

wEEE Y

This toolbar is only available if your machine is equipped with an Automatic
Tool Changer. The Automatic Tool Changer Toolbar provides quick-access
buttons for automatically changing tools. The toolbar provides six buttons;
one for each tool station, one to clamp and unclamp the drawbar, and one to

open the Configure ATC dialog box.

The Tool station buttons are numbered from left to right, 1 through 4. Each
tool station button displays the number of the tool currently assigned to that
particular station.

The Inputs Toolbar

The Inputs Toolbar isn’t really a toolbar in the sense that it is not used to
interact with the various Control Program inputs. It is a monitoring device
that keeps track of the state of the various system inputs.

The state of each input is indicated by the position of its button. If a button is
depressed, the input is “on” or “high.” If a button is not depressed, the input
is “off” or “low.” You can also check the condition of an input by clicking on
it, or by holding the mouse over the input button. The state of the input is

displayed on the Status Bar at the bottom of the screen.
The inputs on the Inputs Toolbar include:

*  The Emergency Stop condition. This input is in the “on” condition
(depressed) if the Emergency Stop button on the machining center is
pushed in.

*  The Safety Shield condition. This input is in the “on” condition
(depressed) if the Safety Shield on the machining center is open.

*  The Cycle Start condition. This input is in the “on” condition (program
has begun) when the button is depressed.

*  The Cycle Stop condition. This input is in the “on” condition (program
is being stopped) when the button is depressed.

E-7 Section E: Control Program Reference



*  The Positive Limit condition. This input is in the “on” condition
(depressed) if one of the positive axis limits has been hit.

*  The Negative Limit condition. This input is in the “on” condition
(depressed) if one of the negative axis limits has been hit.

*  The Door Lock condition. This input is in the “on” condition (depressed)
if the door is locked.

*  The Machine Keylock condition. This input is in the “on” condition
(depressed) if the machine key lock is in the locked position.

The Outputs Toolbar

The Outputs Toolbar provides quick-access buttons for controlling the system
outputs. Depending on the options configuration of your machine, the
Outputs toolbar may have different buttons on it than the one shown here.

The state of each output is indicated by the position of its button. If a button
is depressed, the output is “on” or “high.” If a button is not depressed, the
output is “off” or “low.” You can also check the condition of an output by
holding the cursor over the button. Clicking on the button will change the
state of the output. The state of the output is displayed on the Status Bar at
the bottom of the screen.

The output controls on the Outputs Toolbar include:

*  The Spindle control. This button turns the spindle on and off.

*  The Spindle Direction control. This button reverses spindle direction.

NOTE:

The Spindle and Spindle Direction buttons do not have the same effect as the M03 and
M04 codes in an NC program. For more information about these codes, see Section F:
Basic CNC Programming.

*  The Air Vise control. This button activates and deactivates the optional
air vise.

*  The pneumatic Door Opener control. Selecting this button allows you to
activate the optional pneumatic door opener.

®  The General Pneumatic Device control (not shown). This button controls
any other pneumatic device you have installed on the machine.
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Using Panels

The Jog Control Panel and the Operator Panel are used to control machine
operation.

The Jog Control Panel

TheJog Control Panel is accessed by selecting the Jog Control command
under the View Menu, or by clicking on the Jog Control button on the
Standard Toolbar. The Jog Control Panel allows you to manually move (jog)
the tool on the machining center. Selecting the Keypad button allows you to
use the numeric keypad on the keyboard to jog the machine.

T - |
Step
A Speed Control
| [
W Positive Y axis button

Step (Distance) Control ———| [&m T~ Positive Z axis button

— Positive X axis button

£

0.1

Continuous Feed Control ——-@

Each axis on the machine is represented by buttons. The X and Y axes are
represented by the crosspad. The crosspad follows the Cartesian coordinate
system standard; -X to +X is left to right, while -Y to +Y is front to back. The
Z axis is represented by two buttons, one for positive motion (up) and one for
negative motion (down). Pressing any of the axis buttons moves the tool in
the indicated direction.

Jogging occurs in specific increments of speed and distance. The speed and
distance values are selected on this panel as well. You can alter the speed and
distance parameters for jogging by selecting the Jog Settings command under
the Setup Menu, or by double clicking on the Jog Control Panel.
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To jog a tool:

1. Define the Speeds and Steps (distances) for jogging by selecting the Jog
Settings command under the Setup Menu.

NOTE:

To move the tool in a continuous motion, select Cont. The tool will continue to move as
long as the axis button is depressed.

2. Click on the Axis button on the Jog Keypad to move the tool in the
desired direction. The tool moves at the speed and distance indicated by the
Speed and Step buttons.

TIPS:

*  Double-clicking on the Jog Control Panel opens the Jog Settings dialog box.
*  You can move the Jog Control Panel to another part of the screen by holding the
Ctrl key down, then clicking and dragging the Jog Control Panel.

o Select the keypad button if you wish fo use the numeric keypad on your computer
keypad for jogging.

The Operator Panel

The Operator Panel provides controls that are used while running an NC
P p g
program on the machining center.

_— Stop

Optional Skip W
Optional Stop ———W

_— (Cydle Start

Single Step W Feedhold
C:.-cIeSt;rt Feedhold
FeedRate — =+ e .
Override n/“}\znn su/‘)\wu Spindle

| [0 2 ' Override

Feed Overide  Spindle Overide 5!
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TIP:

You can move the Operator Panel to another part of the screen by holding the Cirl key
down, then clicking and dragging the Operator panel.

The Operator Panel controls include:

Optional Skip: Allows you to execute or ignore any optional skips (/
codes) you have embedded in the NC program.

Optional Stop: Allows you to execute or ignore any optional stops (M01
codes) you have embedded in the NC program.

Single Step: Causes the NC program to pause after each block is executed.
This allows you to check each step of the cutting operation. Single Step is
particularly useful after changing the workpiece size.

Stop: Immediately halts the currently running NC program. This button
works the same as the Curl + Space Bar combination.

IMPORTANT!

Always use the Emergency Stop button in an emergency situation. It is the best way to stop
the machine.

Cycle Start: Begins running the current NC program from the beginning
or from a paused condition.

Feedhold: Pauses the currently running NC program. To continue
running the program from a Feedhold, press the Feedhold button again
or press the Cycle Start button.

Feed Rate Override: Overrides the programmed feed rate.

Spindle Speed Override: Overrides the programmed spindle speed.
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Using the Status Bar

The Status Bar display various information about the machining center and
the computer. The top of the bar shows information about the machine while
the bottom displays NC program information, and the time. The top left side
of the Status Bar displays any current machine error conditions. The bottom
left side of the Status Bar is displays operator messages such as the one shown
here. If any of the areas are grayed-out, the feature is considered off.

Machine Error

Conditions

BENCHMAN 2000 User Guide

Current Line : Total Lines

Spindle Speed ATC Air Pressure
) File Lock
Feed Rate Spindle Load Queue Status State Current time
[ PressforEnorRepot | FR| 300 55/ 0 &L | AP | as | |
Press CTRL-SPALCE at any time to perform a keyboard Stap. Homed [CAP [NUM [3993333 : 9339333 ER MIDD |2:43PM /A

Operator Messages

I I
Home State J Num Lock State File Modify State

Cap Lock State

Machine Error Conditions: When an error is generated, the message area
flashes red, and displays a letter designating the error. Click on the
message area for the error details.

FR: Current Machine Feed Rate. This displays the actual feed rate, taking
into consideration the programmed feed rate, and any overrides set on the
front panel or the Operator Panel on the screen.

SS: Current Spindle Speed. This displays the actual spindle speed, taking
into consideration the programmed spindle speed, and any overrides set
on the front panel or the Operator Panel on the screen.

SL: Spindle Load; current load on the spindle.

AP: Relative ATC air pressure. If the pressure drops below the safe
operating level (75 psi), the display will turn red.

QS: Queue Status, or percentage of queue (buffer space on the Motion
Control Card) currently in use.

Operator Messages: Displays general machine messages.
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The Machine Homed state: Black if the machine is currently homed.

The Caps Lock key state: Black if the Caps Lock feature is on. Some NC
programmers prefer to type their programs in capital letters. When the
Caps Lock feature is on anything you type will be displayed in capital
letters. Press the Shift key to type lower case letters.

The Num Lock key state: Black if the Num Lock feature is on. Some NC
programmers prefer to use the numeric keypad on the keyboard to enter
figures. The Num Lock feature must be on to do this.

Current Line: Total Lines: Displays the line the cursor is currently on,
and the total number of lines in the NC program.

The File Locking state: Black if the NC program file is locked.

The File Modified state: Black if the NC program has been modified
since being opened.

The current time (according to your computer).
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Using the Menu Bar

The Menu Bar is located at the very top of the screen. It lists the categories of
commands into which the Control Program operations are grouped.

The available menus are:
*  The File Menu

*  The Edit Menu

*  The View Menu

*  The Program Menu
*  The Tools Menu

*  The Setup Menu

*  The Window Menu
*  The Help Menu

File Menu

The File Menu provides typical file management commands and the Exit
command.

Command: Used to:

New Create a new program window.

Open Open an existing file.

Close Close an open program window.

Save Save a program.

Save As Save a program under a different filename or location.
Print Print an open NC program.

Print Setup Set up your printer for printing.

Recent files Open one of the eight most recently used files.

Exit Exit the Control Program.
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New Command

Use the New command under the File Menu to create a new program edit
window.

You can create a new program edit window at any time. The number of
program edit windows that you have open at one time is limited by the
amount of memory on your computer.

To create a new program window, select New from the File Menu, or press

Crrl+N.

A new program window is created. The filename on the Title Bar is “Un-
titled,” indicating that this is a new program. The program will remain
untitled until you save it. You should save your new programs before they are
run or verified.

Open Command

Use the Open command under the File Menu to open an existing NC
program. The number of program edit windows that you have open at one
time is limited by the amount of memory on your computer.

To open an existing NC program:

1. Select Open from the File Menu, or press Ctrl+O. The Open dialog box
appears.

2. In the dialog box, locate and highlight the desired NC file.

3. Click the Open button or press Enter. The selected NC program file is
opened. The Title Bar displays the name of the file.

To select a file that is already open:

* If the open file has changed since it was opened, you are prompted to
reload the original version of the file or to cancel the opening procedure.

* If the open file has not changed since it was opened, it becomes the active
Program Edit Window.
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Close Command

You can close a program window that is not running, at any time. Unless you
have already done so, you will be prompted to save any changes made to the
program file.

To close a program window:

1. Make sure the program window you want to close is selected.

2. Select one of several ways to close the open window:

Select the Close command from the File Menu.

Single-click the icon on the far left of the Title Bar, and select Close
from the drop-down menu. (If the edit window is maximized, this
icon will be in the far left of the Menu Bar.)

Double-click the icon on the far left of the Title Bar. (If the edit
window is maximized, this icon will be in the far left of the Menu
Bar.)

Click on the Close button on the far right of the Title Bar. (If the edit
window is maximized, this icon will be in the far right of the Menu
Bar.)

Press Ctrl+F4.

3. If there are unsaved changes to the current program, the File Save dialog
box appears, prompting you to save the changes. Click one of the buttons
in the dialog box:

Click Yes to save the changes.
Click No to discard the changes.

Click Cancel to exit the dialog box without saving the changes or
closing the program window.

TIP:

If you enable the Autosave feature, your work will be saved automatically at regular
intervals. Use of the Autosave feature is recommended; if Autosave is not enabled, you
should save your files frequently as you work. For more information, see the Preferences
selection under the Setup Menu.

BENCHMAN 2000 User Guide
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Save Command

Use the Save command under the File Menu to save the current program as

an NC file.

If the current NC program was previously saved, selecting Save saves the
changes to the same file. If the current program is new (and still has the name
“Untitled”), selecting Save brings up the Save As dialog box, in which you
name, choose a location for, and save the new program.

To save a program, select Save from the File Menu, or press Ctrl+S.

The current program is saved to a file. If this is a new program, the Save File
As dialog box appears. Choose a name and location for the new file.

NOTE:

When you name a file, consider whether this file will be used on older systems running
DOS or Windows 3.x. You will need to restrict the length of the name to 8 characters. If you
know it will be running on Windows 95/98 or NT, you can use longer file names.

Save As ... Command

Use the Save As command under the File Menu to save the current program
to an NC file using a new name or location.

Save As Dialog Box

The Save As dialog box is the same in the Control Program as in other
Windows applications.

To use the Save As dialog box:

1. Select a destination for the file using the Save in:, Up one level and Create
new folder buttons.

Enter a filename in the File Name: field.
Select a file type in the Save as type: field.
Click OK or press Enter to save the file.

hANEE L

Click Cancel or press Esc to cancel and exit the dialog box.
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Print Command
Use the Print command under the File menu to print the current NC pro-
gram.
To print the program:
1. Select one of the following ways to open the Print dialog box:
* Click the Print button on the toolbar.
* Select the Print command from the File Menu.
* Press Cul+P
The Print dialog box appears.

2. Choose the desired print options in the dialog box. Clicking Setup opens
the Print Setup dialog box.

3. Click OK to print, or click Cancel to exit the Print dialog box without
printing the NC program.

You can print to any printer that is supported by Windows 95/98. See your
printer manual or Windows documentation for more information on install-
ing and using printers with Windows.

Print Setup Command

Use the Print Setup command under the File Menu to select a printer. The
Print Setup dialog box allows you to establish parameters for printing your
NC part programs.

To choose print settings:

1. Select Print Setup from the File Menu. The Print Setup dialog box
appears.

2. Select the desired print settings, including:
* The destination printer.
* The size of the paper.
* The paper tray.
* The orientation of the paper.

3. Click OK to print, or click Cancel to exit the Print dialog box without
setting the printing parameters.
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Opening a Recent Program

You can use the numeric (1, 2, 3, ... 8) commands under the File Menu to
open any of the eight most recently opened files.

The names and paths of the eight most recent files appear as file 1 (the file last
opened) through file 8 (the eighth most recent).

To open one of the eight most recently opened programs:
1. Select 1, 2, 3, 4,5, 6,7 or 8 from the File menu.

2. The recent program you selected is opened. The Title Bar displays the
name of the program file.

Exit Command

Use the Exit command under the File Menu to exit the Control Program. You
should always exit the Control Program before you exit Windows.

Use one of the following options to exit the Control Program:
*  Select the Exit command from the File Menu.

*  Single-click the icon on the far left of the Control Program Title Bar.
Select Close from the drop-down menu.

*  Double-click the icon on the far left of the Control Program Title Bar.
*  Click on the Close button on the far right of the Title Bar.
*  DPress Ale+F4.

If there are unsaved changes to any program window, a dialog box appears for
each unsaved program window, prompting you to save the changes.

*  Click Yes to save the changes and exit.
*  Click No to ignore the changes and exit.

*  Click Cancel or press Esc to cancel the Exit command and return to the
Control Program.
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Edit Menu

The Edit Menu provides typical text editing commands.

Command: Used to:

Undo Undo the most recent editing command.

Redo Redo the last undo command.

Cut Cut selected text to the Windows clipboard.

Copy Copy selected text to the Windows clipboard.

Paste Paste text from the Windows dipboard into the current NC program.

Clear Delete selected text.

Delete Line Delete the line the cursor is currently on.

Find Locate a sequence of characters in an NC program.

Replace Replace one sequence of characters with another, one or more times.

Goto Line Jump to a particular line in the NC program.

Renumber Modify or insert N codes in an NC program .

Lock Lock or unlock the Program Edit Window to prevent or allow
modification to the NC program.

Select Font Change the font currently being used.

TIPS: SELECTING TEXT

Use the mouse or a Shift -+ Arrow key combination to select a portion of your NC program
for cutting, pasting, or copying.

To select text using the editing keys:

1. Using the arrow keys, position the cursor af the beginning of the text to be

selected.

2. Pressthe shift key and hold it down while using the arrow keys to move the cursor
to the end of the text to be selected.

3. Release the shift key.

To select text using the mouse:

1. Place the cursor af the beginning of the text to be selected.
2. Click and hold the left mouse button.
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Undo Command

The Undo command reverses the most recent editing action taken. It is useful
for recovering from accidental deletion or inclusion of a block of text.

To undo the last change, select Undo from the Edit menu, or press Ctrl+Z.
* Ifyour last editing action was to delete selected text, the text is restored.

* Ifyour last editing action was to delete a character, the character is
restored.

* Ifyour last editing action was to paste text, the text is removed.

* Ifyour last editing action was to type a character, the character is re-
moved.

* If Undo is grayed-out in the Edit menu, no changes can be undone.

Redo Command

The Redo command reverses the action of the undo command. If you deleted
a part of the text, and then decided to undo that deletion, the Redo command
will perform the original delete again.

Cut Command

Use the Cut command under the Edit Menu to remove text from the NC
program (the text is copied to the Windows clipboard). The text can then be
pasted anywhere in the current program, into another program, or into
another application such as Notepad. The text remains in the Windows
clipboard until it is replaced by another Cut or Copy operation.

To cut text to the Clipboard:
1. Select the text you wish to cut.

2. Select Cut from the Edit Menu, or press Cerl+X.

Copy Command

Use the Copy command under the Edit Menu to duplicate selected text in an
NC program.

To copy text to the Clipboard:

1. Select the text you wish to copy.

2. Select Copy from the Edit Menu, or press Ctrl+C. The selected text is
copied to the Clipboard.
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Paste Command

Use the Paste command to insert text from the Windows clipboard into your
NC program.

To paste text from the Clipboard:

1. Place the cursor at the point in the NC program where you wish to insert
text that has been previously cut or copied to the Windows clipboard.

2. Select Paste from the Edit menu, or press Ctrl+V. The contents of the
clipboard are inserted into the program. If this menu command is grayed-
out, there is no text on the clipboard to paste.

Clear Command

Use the Clear command under the Edit Menu to delete selected text from
your NC program. The text is not copied to the Windows clipboard. You can
also use the Delete key on your keyboard to achieve the same effect.

To delete text using the Clear command:
1. Select the text you wish to delete.

2. Select the Clear command from the Edit Menu. The selected text is
deleted.

Delete Line Command

Use the Delete Line command under the Edit Menu to delete an entire line of
NC code from a program without selecting it first.

To delete a program line using the Delete Line command:

1. Place the cursor anywhere on the line of code you wish to delete.

2. Select the Delete Line command from the Edit Menu, or press F2. The
line of code is deleted.
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Find Command

Use the Find command under the Edit Menu to locate a particular sequence
of characters within an NC program.

To use the Find command:

1.
2.
3.

Select Find from the Edit Menu, or press Cerl+E
Enter the character sequence you are looking for in the Find: box.

Select the Match Case box to restrict the search to finding only those text
strings that match the case (upper or lower) of the text that you entered.

Select Up or Down from the Direction box to search through the text
before or after the cursor position, respectively.

Click Find Next or press Alt+S to begin the search. Click Cancel or press
ESC to exit the Find dialog box without performing the search.

To find the same character string again, use the Find Next button.

Replace Command

Use the Replace command under the Edit Menu to replace an existing
character string with a new character string.

To use the Replace command:

1.

2
3.
4

Select Replace from the Edit Menu.
Enter the existing character string in the Find What: box.
Enter the new character string in the Replace With: box.

If you select Match whole word only the program will only find and
replace text that matches your entry. When you select Match case, it will
find and replace those text strings that match the case (upper or lower) of
the text you entered.

Select one of the buttons depending on how you wish to replace text.

* Find Next will find the next occurrence of the text.

* Replace will replace the selected text with the new text.

* Replace All will replace all occurrences of the text with the new text.

* Close will close the dialog box.
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Goto Line Command

Use the Goto Line command under the Edit Menu to move the cursor to a
specific line in the NC program. This command is also available using the
Program Edit Window Pop-up Menu.

To use the Goto Line command:

1. Select Goto Line from the Edit Menu, or press Ctrl+G. The Goto Line
dialog box appears.

2. Enter a line number in the Jump To Line box. The cursor moves to the
specified line. If the line number entered is larger than the number of
lines in the program, the cursor is moved to the end of the program.

NOTE:

The Goto Line command will not jump to an N code number; use the Find Command for
that operation.

Renumber Command

Use the Renumber command under the Edit Menu to alter the N codes in
your NC program.

Renumber / Format Program E

—Renumber

& Renumber N-Codes Statt N-Code: |1
¢ Remove N-Codes
" Ignoie M-Codes Inerement: I1

Other Options

—Spaces
* |nsert Spaces
" Remove Spaces ™ Remove Comments
" |gnore Spaces

Lancel |

The Renumber command can be used to:

* Insert N codes in a program that doesnt have any.

* Remove N codes from a program.

*  Renumber the N codes in a program.

* Insert, remove or ignore spaces between NC commands.

* Remove comments from the program.

NOTE:

The Undo command will not undo the effects of the Renumber command. Removed
comments must be re-entered manually. You should save a copy of the program to
another file using the Save As command so you can easily recover if the effects of using
Renumber are not what you expected.
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Insert N Codes

To insert or renumber the N codes in your program:

1. Select Renumber from the Edit Menu. The Renumber/Format Program
dialog box appears.

2. Select Renumber N Codes or press Ale+N.

3. Click on the Start N Code box (or press Alt+T), then enter the number of
the first N code. The default starting block number is N1.

4. Click on the Increment box (or press Alt+]), then enter the increment you
wish to use.

For instance, if you wish to have each N code numbered in increments of
5, enter 5 in the Start N Code box and enter 5 in the Increment box. The
N code sequence will then be: N5, N10, N15, N20...and so on.

This option is useful if you are renumbering a portion of the program to

be inserted into another program. Using increments greater than 1 allows
you to insert additional numbered lines without having to renumber the

whole program.

5. Select Do It, or press Alt+O, to execute the Renumbering options you
selected. Select Cancel, press Alt+C, or press Esc, to exit the Renumber/
Format Program dialog box without altering the NC program.

Renumbering and Subprograms

Although the Renumber command automatically changes P codes used with
(M99) codes, it does not renumber P codes used with M98 codes, nor does it
renumber O codes. Although O codes are not altered, the lines which they
occupy are counted. So, the very next N code is numbered as though the O
code has been renumbered, too.

For instance, N41X...
N42X...
025G...
N44...

In this example, although the O code has not been renumbered, the line it
resides on has been counted. The N code on the following line reflects the
next number in the sequence.

NOTE:

The number of a line in a program and the number of the corresponding N-code are only
the same if the first N code in the program is N1 and each N code thereafter is
incremented by 1.
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Insert or Remove Spaces

To insert or remove spaces between the NC words in your program:

1.

Select Renumber from the Edit Menu. The Renumber/Format Program
dialog box appears.

Choose a Spaces option.

* Insert Spaces inserts a space between each NC word (to the left of the
comment code).

* Remove Spaces removes any spaces between NC words (to the left of
the comment code).

* Ignore Spaces ignores any spaces in the NC program.

Select Do It, or press Alt+O, to execute the Spaces options you selected.
Select Cancel, press Ale+C, or press Esc, to exit the Renumber/Format
Program dialog box without altering the NC program.

Remove Comments

To remove comments from your program:

1. Select Renumber from the Edit Menu. The Renumber/Format Program
dialog box appears.

2. Select Remove Comments.

3. Select Do It, or press Alt+O, to execute the Remove Comments com-
mand. Select Cancel, press Alt+C, or press Esc, to exit the Renumber/
Format Program dialog box without altering the NC program.

NOTE:

The Undo command will not undo the effects of the Remove Comments command.
Removed comments must be re-entered manually. You should save a copy of the program
to another file using the Save As command so that you can easily recover if the effects of
using Renumber are not what you expected. None of the renumber actions can be
undone!

Remove N Codes

To remove the N codes from your program:

1.

Select Renumber from the Edit Menu. The Renumber/Format Program
dialog box appears.

Select Remove N Codes or press Ale+R.

Select Do I, or press Alt+O, to execute the Remove N Codes command.
Select Cancel, press Alt+C, or press Esc, to exit the Renumber/Format
Program dialog box without altering the NC program.
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Lock Command

Use the Lock command under the Edit Menu to prevent or allow changes to
your NC programs. If a check mark appears next to this command, the
current NC program is locked.

When an NC program is unlocked, it can be modified by the commands on
the Edit Menu. When an NC program is locked, the program cannot be
changed by any commands. By default, when you open a file it is automati-
cally locked to prevent accidental changes. You can change this default in the
preferences dialog box.

If you have Multiple Program Edit windows open, each is individually locked
or unlocked. The state of the currently selected NC program, locked or
unlocked, can be easily checked by looking at the Lock Indicator on the
Status Bar.

To use the Lock command to lock or unlock your NC program, select Lock
from the Edit Menu, press Ctrl+L, or double-click the Lock Indicator on the
Status Bar.

Select Font Command

Use the Select Font command under the Edit Menu to change the font
settings for open NC programs. Font Settings are intended for viewing and
printing purposes only. They do not affect the NC program in any way and
are not stored within the program file. All open program windows use the
same font settings.

To use the Select Font command:

1. Select the Select Font command from the Edit Menu.
2. Select a font from the Font list.

3. Select a font size from the Size list.
4

Click OK to change the font, or click Cancel or press Esc to exit the Font
dialog box without changing the fonts.

NOTE:

The Undo command does not undo a font settings change.
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View Menu

The View Menu commands control the display of windows and toolbars.

Command: Used to:

Position Open or dose the Machine Position Window.
Machine Info Open or dose the Machine Info Window.
Jog Control Open or close the Jog Control Panel.
Operator Panel Open or close the Operator Panel.

Verify Window Open or dose the Verify Window.

Toolbars Open or dlose the toolbars.

Position Command
Use the Position command on the View Menu to open or close the Position
Window.

To open or close the Position window, select Position from the View Menu. A
check mark appears next to the Position command when the Position Win-
dow is open.

Machine Info Command
Use the Machine Info command on the View Menu to open or close the
Machine Info window.

To open or close the Machine Info window, select Machine Info from the
View Menu. A check mark appears next to the Machine Info command when
the Machine Info Window is open.
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Jog Control Command

Use the Jog Control command on the View Menu to open or close the Jog
Control Panel. You can also use the Jog Control button on the Standard

Toolbar.

To open or close the Jog Control window, select Jog Control from the View
Menu. A check mark appears next to the Jog Control command when the Jog
Control Panel is open.

Operator Panel Command
Use the Operator Panel command on the View Menu to open or close the
Operator Panel.

To open or close the Operator Panel, select Operator Panel from the View
Menu. A check mark appears next to the Operator Panel command when the
Operator Panel is open.

Verify Window Command
Use the Verify Window command on the View Menu to open or close the
Verify Window.

To open or close the Verify Window, select Verify Window from the View
Menu. A check mark appears next to the Verify Window command when the
Verify Window is open.

Toolbars Command

Use the Toolbars command on the View Menu to show or hide the Toolbars.
To show or hide a toolbar:

1. Select Toolbars from the View Menu. The list of available toolbars is
displayed. Toolbars that are visible have a check mark beside them.

2. Select the toolbar that you wish to show or hide.
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Program Menu

The Program Menu commands allow you to Run, Verify, or Stop an NC

program.
Command: Used to:

Run/Continue Start running or resume running the current NC program.
Verify Verify the current NC program.

Estimate Runtime Estimate the runtime of the current NC program.

Pause Pause the currently running NC program.

Feedhold Stop movement of all axes.

Stop Immediately halt the currently running NC program.

Run/Continue Command

The Run/Continue command under the Program Menu runs the currently
selected NC program on the Machining Center. When you select Run/
Continue from the Program Menu, the Run Program dialog box appears,
allowing you to select the program, the start block, run settings, and verify
settings.

CAUTION:

ALWAYS WEAR SAFETY GLASSES AND CLOSE THE SAFETY SHIELD BEFORE
RUNNING AN NC PROGRAM ON THE MACHINING CENTER. ALWAYS OBSERVE
SET UP AND SAFETY PRECAUTIONS.

The Run Program dialog box allows you to select an NC program to run, to
set the line from which to begin running the program, and to access the Run
Settings and Verify Settings dialog boxes.

Erogram:l Millone, nc j U
Start at Line: I'l Werify Settings... |

Bun Program | LCancel |

‘B

1. Select an NC Program.

If you have more than one NC program open, use the Program drop-
down list, or press Ale+D, to select the program you wish to run.
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2. Select a starting line.

When you are running an NC program for the first time, it is wise to
start the program from the first line. When you start at a line other than
one, the control program parses through the program to the specified
start point. As it parses, it performs operations such as turning the spindle
on, but it will not execute a Dwell or Pause command, and it will not
move the tool.

To specify a starting line, click on the Start at Line box, or press Alt+L,
and enter the line number.

3. Set the Run Settings.

To bring up the Run Settings dialog box click on the Run Settings
button, or press Ale+U.

4. Set the Verification Settings.

To bring up the Verify Settings dialog box click on the Verify Settings
button, or press Ale+E.

5. Run the Program.

To start running the program, click on the Run Program button, or press
Ale+R. To cancel running the program, click on the Cancel button, or
press Esc.

While a program is running, the Machine Info Window and the Message
Bar keep you informed by providing information on:

* The name of the NC program.

*  Which block is currently being executed.
* How many blocks are in the program.

*  Which tool is being used.

* The number of passes made.

* The tool diameter.

* The spindle speed.

* Operator messages such as which block paused the program or the
error that caused the program to stop.
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Verify Command

The Verify command allows you to view tool path verifications of your NC
part programs. When you select Verify from the Program Menu, the Verify
Program dialog box appears.

Emgram:IMillone.nc j Fun Settings... |
Start at Lire: |1 Werify Settings... |

LCancel |

This dialog box allows you to select a program to verify from a pull-down list
of currently open NC part programs. Prior to verifying the part program, you
may wish to alter the Run Settings, alter the Verification Settings, or select a
starting block in the program. The default starting block is line one.

NOTE:

If you are verifying a part program for the first time, you should begin the verification at
Line 1.

Begin the verification by pressing the Verify Program button. If the Verify
Window is not already open, it will open automatically.

Tool path verification is displayed in the Verify Window. The workpiece and
tool are displayed according to the choices you made in the Verify Settings
dialog box.

Here is a centerline view of the verification of the Millone.NC part program:
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Estimate Runtime Command

Use the Estimate Runtime command to calculate the approximate amount of
time BENCHMAN requires to machine your part, and the approximate
distance the machine travels while machining your part.

NOTE:

The Calculated Distance is the total distance that the tool moves in relation to the
workpiece. The calculations are made by taking into account feed rates and rapid traverse
rates to determine ideal run fime.

The Estimate Runtime command accounts for Dwell times and subprograms
when calculating estimated run time, but it can not account for stops that
have indefinite length of stop time. It also cannot account for acceleration and
deceleration of the axes. These program stops include:

*  Pause (G05/M00)

e (Chain (M20)

e Skip (G31)

e Wait for input high/low (G25/G26)
e Write to file (M22)

e Rerun (M47)

The Estimate Runtime command treats M47 Rewind codes as M2 End of
Program codes.

This command also verifies the syntax of your NC programs while calculating
the estimated run time. If an error is found, the Estimate Run Time com-
mand alerts you with a dialog box, and places the cursor near the error.

Pause Command

Use the Pause command to pause a running NC program. Pause may also be
used during tool path verification. The pause is not immediate; it takes effect
after the current NC block has been executed.

To use the Pause command, select Pause from the Program Menu, or click the
Pause button on the Standard Toolbar.

You may jog the machine and operate outputs during a Pause. If you jog the
machine during a pause and don’t return to where the pause started, you will
be prompted with a dialog box. The software will force you to return to the
resume position before continuing.

To resume running a program after a Pause, press F5, click the Run button on
the Standard Toolbar or the Go button on the Message Bar, or press the Cycle
Start button on the machine.
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Feedhold Command

The Feedhold command is very similar to the Pause command. Use it to
pause a running NC program. The differences between a Pause and a

Feedhold are:

* A Feedhold pauses the NC program immediately; it does not wait until
the current block is executed.

*  Feedhold does not work during tool path verification.
*  You cannot jog the machine or operate outputs during a Feedhold.
To use the Feedhold command, select Feedhold from the Program menu.

To resume running a program after a Feedhold, press F5, click the Run
button on the Standard Toolbar or the Go button on the Message Bar, or
press the Cycle Start button on the machine.

Stop Command

NOTE:

An NC Program can also be stopped by pressing the Emergency Stop button on the front
panel of the machining center.

You can use the Stop command under the Program Menu to halt a running
NC program. The machining center will immediately halt cutting.

To use the Stop command:

1. Select Stop from the Program Menu, press Ctrl+Space, or click the Stop
(red) button on the Standard Toolbar. A message box appears.

2. Clear the box by clicking OK or pressing Enter. You are automatically
returned to the Edit mode.

To restart a program after a Stop is performed through the Control Program:
1. Manually jog the tool so it is above the workpiece to avoid a tool crash.

2. Select the Run/Continue command to restart the NC program. The
program will begin at the first line, unless otherwise specified.

NOTE:

Be sure to make a note of the line the NC program is on before you close the message
box. If you wish to continue from your stop position, you will have fo enter the line
number in the Run/Continue box.
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Tools Menu

The Tools Menu commands allow you to select tools, set up and use a tool
library, and configure, operate, and (if your machine is equipped with an
ATC), initialize the Automatic Tool Changer .

Command: Used to:

Setup Library Define tools used with the machining center.

Setup Tool Wizard Aid in establishing tool lengths for use with multiple tool programs.
Select Tool Select a tool for use on the machining center.

Insert Tool from .. Automatically change tools using the Automatic Tool Changer.
Configure ATC Assign particular tools for use with the Automatic Tool Changer.
Operate ATC Control the draw bar and individual tool stations, and monitor

related inputs.

Initialize Station
Location .. Select a tool station for initialization to a speific reference point.

Setup Library Command

Use the Setup Library command under the Tools Menu to assign parameters
to multiple types of tools used on the machining center. When you select the
Setup Library command, the Setup Tool Library dialog box appears.

Setup Tool Library

Toal Library Description: ITDD| #1 Qiameter:lﬂ] 25
H T00|L'D82|End Mil 'I
Station: |1 'l
Tool 00 Hum Teeth:|4 ﬂeightmrrsetzlﬂ.!i
b aterial T_lgpe:IHi h Speed Steel 'I
5" °p Curent £ |

Edit Tool Materials... |
LCopy Toal |
|:| ml Diamneter foset:l 1]

Todl 02 j Apply | ak. I Cancell

You can create a new tool two ways:

*  Use the Copy and Paste buttons to copy an existing tool in the Tool
Library box and paste it into the Tool Library box under an unassigned
tool number. Assigned tool numbers are displayed with a tool icon.
Unassigned tool numbers have no tool icon.

*  Manually create a tool using the Setup Tool Library dialog box.
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To create a new tool:

10.

11.

12.

Select an unassigned tool number from the Tool Library list.

Select a tool type, such as End Mill, from the Tool Type drop-down

menu.
Enter a name for the tool in the Description field.

Select a Station for the tool. Station numbers are provided for those
systems that are equipped with an Automatic Tool Changer. If you do not
have an Automatic Tool Changer, select Station #1.

Enter the number of teeth (Num Teeth) on the tool.
Enter the Material Type from which the tool should be made.

There is a secondary library for tool materials.