PC-DMIS for WINDOWS

Installation

OF LK DIRECT INTERFACE

LK Direct Serial/GPIB Interface

Installation Information

Interface dll - LKRS232.DLL

PCDLRN.INI Section header title - [LK Direct]

There are eight different types of LK controllers, The Cupe Serial, Cupe GPIB, micronDRIVE, LK3000, LK2000/2002/2000+, LK4000, the ACT, and the AIM. The LK-3000 is older than both the LK-2000 and the LK-4000.  The ACT is the replacement for the 2000 line and the AIM is the replacement for the 4000.  
PC-DMIS needs the original startup files from the LK software to perform correctly, these files are often referred to as STARTUP.PRG, RESET1.PRG, RESET2.PRG or if using Wincmes, STARTUP*.WIN.  Many systems have, over time, accumulated several such files; do a search of the hard drive(s) to see them all.  Once you have found the correct startup file for this machine you must copy it into the PC-DMIS directory and rename it 'DOWNL.OAD'.  If the original system is not PC based you will need to print out the file, create the DOWNL.OAD file with a text editor in the PC-DMIS directory and manually type it in. The files are usually located in the SYSPART directory of the older HP systems, the PRVCMES.LK_PROGS directory of the newer DEC computer systems or in the SETUP directory of WINCMES in pc based systems.

Newer versions of WinCmes or LK’s DMIS product that are 32-bit implementations for Windows utilize LK’s Common Driver DLL.  Rather than using CMES style startup programs the controller related settings for the common driver are saved in LKCMM.CFG in the Windows system directory (usually \windows\system or \winnt\system32 or windows\system32). The LK interface has the ability to read values from that file if it is present. See the following section for more information about how to utilize information from that file.

If the current system is using LK error compensation you will need to find the ERRDA.DAT file and copy it into the PC-DMIS directory.  Note:  LK3000, LK2000, and LK4000 systems do not use the ERRDA.DAT file for error compensation; ASI or BNS or a DEA compensation must be used or optionally the LKDRIVER interface may be used (requires purchasing a license and dongle from LK).  The LKDRIVER interface utilizes LK’s Common Driver and therefore automatically makes use of LK’s error compensation.

This driver will supply reasonable default values to the controller for most of the initialization parameters if they are not supplied in the startup file.  Therefore you can comment out suspect values if you have problems getting a good initialization from the startup file you find on the machine.

NOTE: This interface does not continuously read positions unless specifically switched into “Readouts” mode via the toolbar or probe toolbox buttons.  In Readouts manual hits cannot be taken.

NOTE THAT IT IS NECESSARY TO DEPRESS THE BLUE “SLOW SPEED SELECT” BUTTON WHENEVER TAKING MANUAL HITS IN ORDER TO ASSURE ACCURATE HITS FOR ALL PROBE TYPES.

Options Settings

The following options exist:

Controller=COM1 9600 N,8,1 - This sets the communication protocols for the controller, default is comm port 1, 9600 baud, N parity, 8 data bits and 1 stop bit. It is highly unlikely that you will need to change anything other than the comm port.

GPIB=FALSE - If the controller uses GPIB protocol to communicate then this needs to be set to true.

LK2000=TRUE - If the controller is an LK2000 type then this needs to be set to TRUE.

LK3000=TRUE - If the controller is an LK3000 type then this needs to be set to TRUE, you must also set LK2000 to be TRUE.

DTR=1 - If 1 it sends the DTR signal for the controller comm port. If 0 it clears the DTR signal.

RTS=1 - If 1 it sends the RTS signal for the controller comm port. If 0 it clears the RTS signal.

SETPT=0 - If you find that the machine will not register hits then you may want to try making this 1.

    AT LEAST ONE MICRONDRIVE CONTROLLER IS KNOWN FOR WHICH SETPT MUST BE 0.

HasPH9=TRUE - This needs to be TRUE if you are using a PH9.

NoStartButton=0 - If there is no Master Start button on the controller (or jog box) then set this to 1.

NoHomeOrder=0 - This option determines the direction that we will send each axis to home the cmm. If we set this option to 0 then PC-DMIS reads the downl.oad file to determine which direction the machine moves to home.  Older controllers may need this set to 1.

MoveSpeed=1.00000 - This option sets the overall move speed. If you find the move speed is to fast even when you set it to a slow speed inside of PC-DMIS then you should lower this value.

HomeVelocity=1.0000 - This option sets the homing speed. If the machine drives to the limits before reaching the home position then you probably have this value too high. Lower it, power down the controller and try it again. It should reach the limits and then find the home position for each axis if this value is correctly set.

MoveHitTolerance=0.15 - The blue manual print button on the LK Jog box can be used as the ‘END’ feature key, however if the machine is moving when this button is pressed then PC-DMIS will instead interpret it as a hit. Changing this value affects the ability of PC-DMIS to differentiate between a hit and the ‘END’ key.

Micron=0 - If this controller is a Micron Drive, set this value to 1. Note: the Micron Drive controller never uses GPIB communications.

Wentzville=0 - This option is only used for a certain GM controller in St. Louis.

FlowControl=3 – Set to 3 for hardware flow control. Set to 4 to use XON / XOFF

WaitForPrehit=0 - Leave this option set to 0.

MaxBufferedMoves=10 - This is the number of moves we send to the controller buffer at one time. Some machines will give errors if we send too many moves in advance so reducing this will help. Lowering this value will however reduce the system performance, if for example we set it to 1 then we will only send the next move command when the machine has finished the previous one, this will cause the machine to pause between moves as each command is sent.

AutoSpeedOptimize=0 - Certain LK controllers support Auto Speed Optimization, a controller feature that will drive each axis at its maximum independent speed for each move. If you are sure the controller supports this then you can set this value to 1.

LongProbeTip=1 - If you have a large probe extension that causes motion errors as the probe rotates then you can set this option to 1. This will disable the probe during rotation. Be careful! 
NOTE: Not all controllers support use of this command. PC-DMIS will determine whether or not this can be used by whether or not a SE,TPLON: command exists in the DOWNL.OAD file. It doesn’t matter whether the value is SE,TPLON:ON or SE,TPLON:OFF . The presence of the command will indicate to PC-DMIS that it is OK to send the command for enabling/disabling the probe. Whether or not it is sent will then be determined by the setting for LongProbeTip.  In other words, if the SE,TPLON command is present in the DOWNL.OAD file and if LongProbeTip=1 then PC-DMIS will disable the probe during rotations. Otherwise it will be enabled.

ResolutionX=10000.000000
ResolutionY=10000.000000
ResolutionZ=10000.000000 These values allow you to specify the scale factor for each axis. This is normally a value of 10000. Any linear scale stretch can be accommodated by changing these values.

XMax=999999.000000
YMax=999999.000000 
ZMax=999999.000000
XMin=-999999.000000
YMin=-999999.000000
ZMin=-999999.000000 These values allow you to specify the maximum axis travel of the CMM. They should be specified in millimeters and be from the HOME position with no probe loaded.

DualRotabInitMode=0 – Currently this only applies to GPIB machine with dual rotary tables. Due to differences in firmware not all GPIB controllers require the same sequence of commands to initialize with dual rotary tables. The default mode is 0. The other currently supported mode is 1. If the machine is GPIB with dual rotary tables and doesn’t initialize properly with mode 0 set this to 1.

RotaryAvailable=FALSE - If the machine has a rotary table set this option to true. Remember, the portlock must also be programmed for rotary table.

RotaryDual=FALSE - If the machine has dual rotary tables set this option to true. Remember the portlock must also be programmed for rotary table.

RotaryOffset1=0.000000 - The home position of most LK Rotary tables is not usually at the table zero position. If you want the table to go to the true zero position after homing then this value is the angle that you want the table to rotate to after homing. The easiest way to find this value is to home the machine in CMES, as it is homing the rotary offset value will be displayed on the CMES screen.

RotaryOffset2=0.000000 - This is the same as RotaryOffset1 but for table 2. 

RotaryResolution=10000.0 - This specifies the scale factor for the rotary table. 

RotaryMinDelta=0.5 - This is the minimum difference between the current table position and newly requested table position. If the difference is below this amount the table rotation request will be ignored.

RotaryIsIndex=FALSE – Set this option to TRUE if the rotary table is an index type. Set it to FALSE if the rotary table is a continuous motion (essentially infinite number of available positions) type.

PollSerial=FALSE - This option will periodically poll the serial port to prevent loss of communication. Only set this option to TRUE if you suspect communication problems. If you find that periodically during programming you get 'LK Driver Read Timeout' messages then you may want to try this option.

NewInit=FALSE – See text.

PreInitialize=FALSE – A few LK2000s need this to be TRUE.

All other options should be left at their default values of FALSE or 0.

Utilizing LKCMM.CFG Information

This interface can utilize information from LKCMM.CFG in two different ways. The first is to get system/hardware configuration during initial installation. The second is to read controller parameters each time PC-DMIS is started.

The first time PC-DMIS is run after a new installation (i.e. when no INI section exists for the interface) the interface will automatically look for LKCMM.CFG and if found it will automatically set various INI entries according to the controller type, comm port, rotary table presence, rotary table type, etc. Once the INI section exists it will no longer automatically look for LKCMM.CFG during startup.

When LKCMM.CFG is present the DOWNL.OAD file can be significantly shortened by including a line of the form $READ_LKCMM_CFG, which tells the interface to read parameters from that file. This is most useful for reading CMM variable values that would otherwise require SE ???? type lines in the DOWNLOAD file to set the values. See the sections below for an example DOWNL.OAD file both without and with use of LKCMM.CFG .

Present-day LK software uses LKCMM.CFG, and the STARTUP files on the computer sometimes are all old editions which do not work as is on the machine, even with LK software.  The $READ_LKCMM_CFG method may be particularly helpful for this reason.

(Any LKCMM.CFG accessed by including a line of the form $READ_LKCMM_CFG is still used as a value data file (as LK does).  DOWNL.OAD values occurring before the $READ_LKCMM_CFG command can be overridden by LKCMM.CFG values; those after will override the LKCMM.CFG values.)

Utilizing NewInit Option

Normally all the parameter values from DOWNL.OAD (and, optionally, LKCMM.CFG) are read in, and then the machine is initialized and possibly homed.  Setting NewInit=TRUE is useful in dealing with installation difficulties.  This option changes the behavior so that DOWNL.OAD is read one line at a time, with each command immediately executed.  In other words, the file is treated like a script (as LK does) rather than a value data file.  If the machine does not need homing, any homing command (e.g., #XZ) will be skipped.  Using the NewInit option allows editing and experimenting with the DOWNL.OAD file to change the initialization sequence for the machine.

Sample DOWNL.OAD File (Full Version Without Using LKCMM.CFG)

The following is a sample of a complete DOWNL.OAD and has been added only so you can recognize the correct format for this file.

! M/C STARTUP PROGRAM

! SAMPLE ONLY DO NOT USE

OK,NOW

ZZ

ZZ

ZZ

! INITIALISE SCALES ON CUPE

!YY,1000,1000,1000,0,S

YY,1000,1000,1000,0,S

! SET LOCAL IEEE INTERFACE (i.e RENISHAW)

SE,IEEE:6

! SET LINEAR PROBE BACKOFF (1.5 MM)

SE,SBAK:3.5

! SET PROBE UNDER TRAVEL (10 MM)

SE,STUT:10

! SET PROBE OVER TRAVEL (25 MM)

SE,STOT:15

! SET CLEARANCE DISTANCE FOR #ID (7 MM)

SE,CLEAR:7

! SET LINEAR FINE THRESHOLD (20 microns)

SE,SERL:0.50

! SET LINEAR TOUCH VELOCITY (0.15 M/min)

SE,VELT:0.009

! SET LINEAR VECTOR VELOCITY (1 M/min)

SE,VELV:0.02

! SET LINEAR MAXIMUM VELOCITY (1 M/min)

SE,VELM:0.5

! SET MAXIMUM LINEAR VECTOR ACCELERATION (500 M/min/min)

SE,ACCV:0.0025

! SET LINEAR MAXIMUM ACCELERATION (250 M/min/min)

SE,ACCM:100

! SET VECTOR MOVE CLEARANCE (10 MM)

SE,VCLR:10

! SET RESET DISTANCE TO LIMIT (10 MM)

SE,SRLIM:3

! SET BACKOFF ACCELERATION (250 M/min/min)

SE,ACCB:0.0025

! SET BACKOFF VELOCITY (8 M/min)

SE,VELB:0.1

! SET LEGAL ACCELERATION (2000 M/min/min)

SE,LACCM:100

! SET INTERFACE QUIT TIME (20 seconds)

SE,IFQTIM:99

SE,TPLON:ON

! ENSURE AXIS OPTIMISTATION OFF

AO,O FF

! SET MACHINE TO MANUAL

DA

GI,MSGBOX,'RESET SCALES','PRESS MASTER START BUTTON'

GI,MSGBOX,'MOVE CLEAR','MOVE PROBE CLEAR OF OBSTRUCTIONS'

!SET Y AXIS REF PT. to S AXIS DISTANCE (300 MM)

! WITHDRAW Z AXIS.

#WZ

! RESET ALL 3 AXES.

#XZ,-X,Y,Z,

! SET MAXIMUM WORKING LINEAR VECTOR VELOCITY (20  M/min)

SE,+VELV:21

SE,V ELV:8  ES

! SET MAXIMUM PERMISSABLE X VELOCITY (12 M/min)

SE,XVELM:8

! SET MAXIMUM PERMISSABLE Y VELOCITY (12 M/min)

SE,YVELM:8

! SET MAXIMUM PERMISSABLE Z VELOCITY (12 M/min)

SE,ZVELM:8

! SET MAXIMUM PERMISSABLE X ACCELERATION (500 M/min/min)

SE,XACCM:150

! SET MAXIMUM PERMISSABLE Y ACCELERATION (500 M/min/min)

SE,YACCM:150

! SET MAXIMUM PERMISSABLE Z ACCELERATION (500 M/min/min)

SE,ZACCM:150

! SET SCAN VELOCITY

SE,SCVEL:.2

! SET SCAN PECK OVER TRAVEL

SE,PEKOT:10.0

! SET SCAN REARM LIMIT DISTANCE

SE,SPROT:7.0

! SET SCAN BACKOFF DISTANCE

SE,SSBAK:.15

! SET SCAN STOP COORD. TOL.

SE,SSTOP:.5

! SET TOUCH SPEED VELOCITY (0.15 M/min)

SE,VE LT:0.125

! SET AXIS OPTIMISATION ON

SE,VELVR:1

! SET TOOL CHANGER DOCKING VELOCITY (0.25 M/min)

SE,VELD:0.300

! SET JOYSTICK SPEED

SE,JLVSF:3

AO,ON

! Enable Graphical Tolerance Band

SE,GRAPH:OF

! CO-ORDINATES FOR AUTO TOOL CHANGER

TI,'\WINCMES\SETUP\STALL.PRG'

!

DA

 The system is now in manual and ready for you to enter commands:

ET

EXIT

Sample DOWNLOAD File (Short Version Using LKCMM.CFG)

The following is a sample of an abbreviated DOWNL.OAD (not intended to be the exact equivalent to the previous “full version” example).

OK,NOW

ZZ

ZZ

ZZ

! INITIALISE SCALES

YY,10,10,10,0

!

SE,TPLON:ON

! ENSURE AXIS OPTIMISTATION OFF

AO,OFF

! RESET ALL 3 AXES.

#XZ,-X,Y,Z

!

$READ_LKCMM_CFG

Recommended Procedure

It is best to start by using the $READ_LKCMM_CFG technique shown above, using the same lkcmm.cfg file that LK uses to maintain the machine, since the parameters will probably already have up to date values.  LK systems vary considerably and no one setup of our interface runs them all.  If the $READ_LKCMM_CFG technique does not quickly produce a working result, switch to using a full-size downl.oad file instead.  Try using NewInit=TRUE first.  If that is not successful try setting NewInit=FALSE.  The parameters may need adjusting to match what is shown in lkcmm.cfg.  The parameter names in lkcmm.cfg are the same as are used in STARTUP files; comments in the example files in this document explain the meaning of these parameters, and they are also shown here, with some real-world values (from a very old machine):
ACCB
400
50
2000    Backoff accel (m/min/min)

ACCM
600
50
2000
Max accel (m/min/min)

ACCV
500
10
500
Vector accel (m/min/min)

IFQTIM
99
0
99
Interface quiet time (secs)

LACCM
2000
50
2000
legal acceleration (m/min/min)

PDAMP
-1
-1
0
TP7 damping -1=on(Renishaw PICS interface),0=off(LK probe interface)

SBAK
1.5
.5
20
backoff (mm)

SCVEL
.2
0
1
Scan vel

SERL
.5
.01
1
Position error limit (after fine pos command, mm)

SRLIM
10
1
20
Reset overtravel limit

SSBAK
5
0
10
scanning backoff

STOT
10
1
100
overtravel

STUT
10
1
20
undertravel

TPLON
0
-1
0
Touch probe limited 'on' flag (-1=probe not active, 0=probe active)

VELB
8
.5
10
backoff vel(m/min)

VELM
3
.5
10
max vel (m/min)

VELT
.15
.15
1
touch vel (m/min)

VELV
5
1
5
vector Vel (m/min)

VELVR
1
.5
10
SLOW VELOCITY (M/MIN)

Tips

As shown under Updates below, version 2.21 has a known problem such that it should not be used.

If the machine shakes immediately when trying to move the YY settings may be bad.  
If motion starts but then you get a motion error, acceleration or velocity settings may be bad.  You can also try disabling axis optimaization (AO).
If you get “CMM not responding” check Task Manager to see if you have a second copy of  PC-DMIS  (pcdlrn.exe) still running.
If there are long delays before measures, SERL may be set as too precise; make the number bigger.
If there are only readouts and hits do not register try setting SETPT=TRUE (this is in the USER_LK section of the registry).

For the LK-2000 to display updated scales with joystick motion, one must be in “readouts” mode, by clicking that button in PC-DMIS.  It is available both in the probe toolbax and on a toolbar.  To take a manual hit, one must return to ‘hits” mode by clicking the adjacent button.
If machine will not home, that may be due to a PDAMP command in your DOWNL.OAD file.  Comment it out (with a “!”).

Enabling LK’s comms log

It is possible to see what LK software sends to its controllers by enabling its communication log.  This is how to turn on LK's comms log in their LK-DMIS software.

When you start the program, the dialog titled "Non Programmed Inspection Dialog" comes up by itself.

Click Utilities button.

Click Machine button.

Click Config button.

Click OK to the warning.

Select the Diagnostics tab.

Check the "controller communications log enabled" box,

put a file name in the box below it or just keep what's there (usually comms.log).
(From here you could also view all the settings that are kept in the lkcmm.cfg file.  The ones you are interested in are the “Defalt” settings.)
Click OK.

(Click Close then Close again).
(One can actually edit lkcmm.cfg instead if necessary to turn on the comms log, for any application that uses lkcmm.cfg.)

Updates

    Version  Description

    -------  ----------- 



    2.24     AutoSpeedOptimize setting was backwards.  Fixed this.
    2.23     Removed a bug that only affected “twin drive” machines.

    2.22     Introduced SuppressHomeCommand switch.

2.21     Fixed a bug in 2.20 that caused probably most LKs not to  

         successfully intialize.

    2.20     Added support for LK2000 Twin Drive 

    2.19     Fixed bugs that kept volcomp method 1 from working.

    2.18     Added a missing procedure call (driver_add_entries()).

2.17  Suppressed comm timeout message box for Micron controllers, 

         because had timeout before homing.  (Debug log still logs it.)

2.16 Fixed discovered bug causing multiple homing commands to be sent                    

         when homing order other than X,Y,Z and/or on old controllers.

         Flushed output to debug log after every log write.

    2.15     Fixed Unicode bug in WriteToGpib().

2.14 Removed setting of certain params if on Cupe, which is too old 

         for them.

    2.13     Added two privilege fields to each element of INI struct.

2.12 Restored use of volcomp type #1, LK-specific for old LK 

         controllers.

    2.11     Added some debug logging.

             Modify for PC-DMIS v3.5, e.g. use Unicode.

    2.10     Minor INI switch changes.

2.09 Changed homing logic.

             Changed upper bounding of % VELV setting.

             Force initial sending of speed to controller.

    2.08     Revised crash handler.

    2.07     Added optional crash handler.

             Added and corrected comments.

             Fixed for NewInit=TRUE so doesn't home when not necessary.

             Set default value of NewInit back to FALSE;

    1.97     Fixed touch speed setting for NewInit=TRUE.

             Made changes for fixing for NewInit=TRUE so doesn't home when not 

             necessary.

    1.96     Added some debug statements.

1.95 Removed INI variables used only during debugging, and some                      

         development switches.

    1.93     Added some debug statements.

    1.92     Added some debug statements.

1.91 Removed the excessive internal Kill/Set from the Position 

         Update, Check Serial, and Check GPIB timers.

             Added a 2015 command before and DA,EA,DA,EA,DA after home command 

             when NewInit = TRUE, as happens when FALSE.



 Changed to signal init complete to PC-DMIS only after processing  

             whole downl.oad file when NEWINIT = TRUE.

1.89 Added InitHardWired() function, which supports PreInitialize switch, while addressing failure to home at Inalfa.

1.88 Removed setting of NoHomeOrder INI variable to FALSE on initial 

         install of LK-2000's.

    1.87     Bug fix: Put a DoneHoming = FALSE in driver_initialize().

    1.86     Removed excessive internal Kill/Set timer calls.

    1.85     Volcomp fix

    1.84     Gave default values to all controller parameters


       we can send to it, for use when no configuration



 file provides a value.

    1.83     Volcomp fixes

    1.82     Unicode (internationalization) fixes

    1.81     Fixed bug in volcomp init, where nMethod wasn't being

             set if it wasn't ASI

    1.8      Modified for Unicode (internationalization)

1.78 Changed so that init reads the downl.oad file and adds the      

         commands as it goes, reading actual values from the file.

         This is conditional on the NewInit INI variable.

    1.771    Changed the #defines for volcomp methods (going from 11 to 14


       instead of 1 to 4. This is for backward compatibility.

    1.77     Changed initilization for machine at CFAN. Init reads the

             downl.oad file and adds the commands as it goes.

             This still has to be changed to read actual values from the file

    1.761    Corrected bug in volcomp

    1.76     Added support for different volcomp methods.

1.75 Add another option for how to initialize with dual GPIB rotary 

         tables

    1.74     If probe enable/disable commands are available, disable the

             probe while sending initialization parameters.

    1.73     Add to support user reassignment of axes

1.72 Add fix to not try and clamp GPIB rotab during DRIVER_INITIALIZE 

         error

             Add special initialization handling for dual GPIB rotary table 

             case

    1.71     Add use of INIShowActiveValues in debug log

1.7 Ability to read LKCMM.CFG config file.  Add setting for index vs. 

         infinite rotab in interface due to different commands for locking             

         and unlocking depending on table type.  Kept separately from the 

         global_has_index_rotab flag so that PC-DMIS itself can operate 

         the table as either an infinite or indexable type but the proper 

         lock/unlock commands will still be sent.

1.6 Better debug output, implement proper handling for automatic 

         error recovery for unexpected hit and/or missed part errors, 

         better handling of probe enabling/disabling (TPLON:OFF or 

         TPLON:ON)

    1.5      Added Machine Software Limit Checking

    1.41     changed NoStopButton typo in ini setup to NoStartButton.

    1.4      added lk2000 rotary table

    1.3      added lk3000 support

    1.2      Added dialog support

    1.1      Fixed lk2000 error condition start

             Fixed readout/hit switch crash

             Fixed bug when switching from DCC to Manual--first hit



















