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Getting Started

| f the Multi Turnl0 softwar e

Installing the Program
1. Insert the program thumb drive in the appropriate drive.

i s

purchased with an
drive. If the program is purchased separately, you will need to install the software.

2. Click Start and selecRun.

3. Click Browseand find the drive where the thumb drive
located.

4. Look for the folderMultiTurn10 vl 1 ** Installerand
open it.

5. Click Setup.ex#o run the installer.

6. Follow the instructions on your screen.

Note: The minimum recommended screen resolution for runr

Type the name of a pregram, folder, document, or Internet
resource, and Windows will open it for you,

Vl

Cancel Browse...

the MultiTurn10 Software is 1024x768.

Starting the Program

To begin using the MultiTurn10 program,
doubleclick the HLI logo icon on your
Windows screen or select the program frol
the Windows Start Menu. The initialization
screen displays, showing the software
version and serial number entered at
installation.

MultiTurn10 v1_1_0 Installer

MName

i3 MultiTurn10.msi

‘\O‘w setup.exe

Terminology and Conventions

2/22/2021 3:27 PM File folder

Date modified

The following terminology and conventions are used frequently in this book:

9 Click = click oncewith the left mouse button
i Double click = clicktwicewith the left mouse button
1 Keyboard shortcuts

22/2021 3:16 PM
22/2021 3:16 PM

Type Size

Windows Installer ... 45,860 KB

Application 531KB

al

TheAlt key can be used in combination with an underlined character to quickly perform a task. For example, to se

data, you may either clicRave Dataor pressAlt -S.

1 The names of buttons in the Machine Tool Geometry program are referred to in bold type: for eQ&mple,

Preparing for an Alignment

There are several preparations that need to be made before beginning a measurement or alignment process. Ensul

accurate records are kept for all procedures.

Hardware Preparation

1 Determine what hardware is necessary to perform the alignment, including the laser, target, mounting fixtures, readc

or interface, cables, etc. Make a note of the target model number so th&in@tioncan be entered into the program

setup.

91 If a test or measurementay take more than-& hours, be sure to connect portable compuieterfaces and other

batteryoperated devices to their external power supplies.

1 Observe safety precautions when setting up hardware. Lock out machines for stationary procedures. If a machine
be running thenset up barriers and/or warning signs and route all cables away from moving parts. Clean and check

equipment, fixtures, and mounting surfaces before beginning any alignment process.



Hamar Product Registration

& Hamar Product Activation X

In order toprotect against software pinag, we have

implemented a simple product registration procedure. After Hamar Product Registration for

Hamar product is installed and when the program is run for Muubua o
first time, the user is prompted to enter the Product preleiest
Registration Code (sd#gure 1). To obtain the Product 3AE7 3CAE 840B 0CCC

Registration Code, send the PC ID Code (automatically
generated) displayed on the screen to Hamar Laser Suppo
(Support@hamarlaser.com Hamar representative will issue
a Product Registration Code via email to complete the
registration process. Enter the Product Registration Code a

click Register Product(seeFigure 2). The product is now
I’egistered. Enter Product Registration Code

Cancel

Figure 1 8 Product Registration Screen

& Hamar Product Activation X

Hamar Product Registration for
MultiTurn 10

PC ID Code
3AE7 3CAE 840B 0cccC

Enter Product Registration Code

1zgistzr Product

Figure 27 Enter Product Registration Code



mailto:Support@hamarlaser.com

Hardware Overview

L-702SP5-Axis Machine Tool & Spindle Alignment System

The L-702SP SAxis Machine Tool & A —
Spindle Alignment System is a complete alignme —_— T— 1 ‘
4

system for aligning spindles on lathes, turning
centers and muHliurn machines. It has an M
automatically rotating turret optic that sweeps a | | Y
laser scan plane that is perpendicular to the spin X’
*

laser, whit allows the capability to chetke

squareness of cross slides or machining axes on o=
lathes and multturn machines. With an added
magnetic leveling base accessory, the02SP can
also be used to check machine leveling, alignme
and axis squareness.

pE—

%

System Features

1 Fast Easy setups let you do a quick alignmer, S
check in 20 minutes and get full alignment dakc
in 30-40 minutes on most machines. Figure 3 - L-702SP 4Axis Spindle & Multi-Turn Machine

1 Easy. Laser and target mount directly into the spindle and tailstock, respectively, allowing the entire length of even
the largest lathes or multiturns to be quickly and easily aligned without changing setups, replacing cumbersome an
impractical alignment teébars. With buikin squareness capability, checking crebde squareness is arhinute
operation

9 Accurate: Ultra-high resolution of up to .00001 in. (0.00025 mm) combined with software to correct mounting errors
produces a very accurate alignment, less than .0001 in. (0.0025 mm) and .0001 in/ft (0.0083 mm/m) under good
environmental conditions.

I MultiTurn10 Software: Designed mainly to take data for multiturns and lathes, it has a 6 step process that guides
you through the alignment process. It records the straightness of each axis and the parallelism or squareness betw
them.



Model L-702SP Spindle & Scan Laser

The Model -702SP Laser has a lepower, Class Il visible
light laser designed to mount in the spindle of a machine tool
project its axis of rotation during alignment. Vertical and
horizontal angular controls allow the user to fadjust the laser
angle to the spindl e6s/O2BRig C
designed for applications where the distance between target
laser is approximately 100 ft. (30 m). "

Th e

In addition to the spindle laser, the7/D2SP version features an
automatically rotating turret that sweeps a laser scan plane
perpendicular to the laser beam for checking estige/turret
axis squareness and mdlirn milling axes.

Built-in levels on the sides provide easy indexing when Figure 41 L-702SP Spindle Laser and Scan Plane
inverting for error correction readings. A .4995 in. (12.7 mm)

mounting stud simplifies fixturing and can be removed to adapt the unit to custom fixtures or other alignment
applications.

The L-702SPfeatures a builin, rechargeable, lithiurion battery that provides operation for up to 8 hours on a single
charge.

The L-702SP works with any Hamar Laser target, readout, or interface and can be used for many types of alignment jo
including spindle and bore alignment, and measuring and correcting the alignmerdr&peceon the machine.

Applications include:

1 Horizontal Boring Mill Indexing Checks for Dedgore Applications
f Lathe/Turning applications (cylindrical, OD/ID grinders, lathes)
f Horizontal and Vertical Machining Centers

1 Multi-Turn Machining Centers



Laser Control Panel and Functions

The Status LEDs

1 Status LED redi indicates the laser is powered on.

1 Low Battery LEDi red- blinks if the battery is low and needs charging.
1 Charging LEDi yellow1i lights when the rechargeable battery is chargingKggee 5).

The On/Off Button
Press thd/O button once to turn it on and press duwdd to turn it off. The 1/O LED will
illuminate when the power turns on.

Laser Modes

There are 3 laser modes:

1. Beam modei the laser beam is continuous. This is used for legacy targets usi
the R358 Computer Interface and Scan Mode. The STATUS LED will be
continuously on (no blinking).

2. Blink Mode 17 this is used for 2xis cabled targets using thelB07 Readouts in
Pulsed Mode. The STATUS LED will blink continuously.

3. Double-Blink Mode 7 this is used for the-1295/T-1296 Targets. The STATUS
LED will blink twice and pause (continuously).

Figure 5i L-702SP
Control Panel

To change the mode, press th@ power button once.

L-702SP Scan button

To switch the E702SP tdScan Moddlaser plane), you must first put the laser iB&am Mode Then thepentaprism optic

in the turret needs to be rotated into place to create the scan plane by turning the se¢s8witcféng L-702SP Turret
into Scan Mode oPage6 for instruction$. Then press th&CAN button to turn on the turret laser rotation and create a
scan plane. Press tB€AN button again to turn it off.

AJ/C Connector

The L-702SP comes with a rechargeable battery. The connector is shown below.

L-702 A/IC Adapter Connector

Pitch/Roll Adjustment Knob

The adjustment knobs udiferentialmicrometers, allowing both coarse and fin

functions. EE—

1 CoarseAdjustment i loosen the set screw to enable the coarse
adjustment.

1 Fine Adjustment 1 tighten the set screw to disable the coarse
adjustment and enable the fine adjustment (it rotates within the coar
adjustment), which is 12 times finer adjustment resolution.

Coarse

Figure 6i Differential Micrometer



Switching L-702SP Turret to Scan Mode

Warning - Do not stare into the beam.

To create the 702SP perpendicular laser scan
plane, a flip mechanism is used to move a
pentaprism into the laser beam that bends the
beam 90 degrees. This creates a perpendicul
laser beam that emits from the side of the '
spindle, which is then rotated treate the

scanning laser plane. ' Screw to
f flip prism

Scan Plane
Configuration

//’/’/"‘l'llph
3

| I

The flip mechanism i
screw in the top of the spindle. Use a standa
screwdriver to lightly turn the screw until you
feel a fAclicko, whic
magnet that holds the prism in place. You ca
confirm that the mechasm is properly in place
by noting if the laser beam emits from the hole Figure 7 - L-702SP flip mechanism for ScaMode
in the side of the turret.

Warningi donotovest ur n or attempt to tighten the Aflipd screw. Th

L-702SP Laser Dimensions

L-702SP Spindle Laser with
Scan Plane

Side View Front View Top View
?1.40in.

[35.56mm]

5.85in.
[148.59mm]

asin. b 3.09in. _j

I —
[12.45mm] [78.49mm] 2.60in.
[66.04mm]

.50in.
[12.7mm]

Figure 8 - L-702SP Laser Dimensions



The T-1295/T-1296 5Axis Wireless Spindle & Scan Targets

Ha mar L-A209T¥1206 5AXis Targets are designéadwork with our L-702SP Spindle/Machine Tool Laser. With
Bluetooth communication and multiple measuring axes, th29b/T-1296 targets are mulfiurpose targets that can be
used for many different applications.

i Offers 3 measurement modes:
x  Center Mode 2-axis center measurement for use withthe D 2 S F
throughbeam.
x  Angular Mode- 2-axis angular measurement for use with the
702SPO s-bearn.r ough
x  Flatness (Scan) Modssingle-axis flathess measurement for use wif
the -7 0 2 S P Gretatimguaseo plane in Scan Mode.
9 PSD (Position Sensing Detector) Size:
x  T-1295: 1.3 x .51 in. (33x13 mm) PSD
x  T-1296: .39 x .39 in. (10x10 mm) PSD
1 Resolution:
x  Center(2 axis & 1 axis):
AT-1295: .00002 in. (0.0005 mm)
AT-1296: .00001 in. (0.00025 mm)
x  Angular(2 axis)i Standard 3 in. Lens: Figure 97 T-1295/T-1296 5Axis Wireless
AT-1295: .00008 in/t. (0.007 mm/m) Spindle & Scan Target
AT-1296: .00004 in/ft. (0.0035 mm/m)
x  Angular(2 axis)i High-Res 6 in. Lens:
AT-1295: .00004 in/ft. (0.0035 mm/m)
AT-1296: .00002 in/ft. (0.0018 mm/m)
Wireless communication via Bluetooth Class 1 radio with 100 ft. (30 m) of communication range.
Accuracy is < 1.0% of the measurement.
PSD concentric to the mounting stud to < .0005 in. (0.012 mm).
The T-1295/T-1296 are designed so the measuring plane of the target is rightfatehglate othe mounting stud
giving better accuracy on spindle alignments.
Accelerometer rotation axis (6th axis) helps to orient the PSD sensor axes to the alignment axes of the spindle.
Lithium polymer rechargeable battery with Adurs ofbattery life.

= =4 =4 =9

= =

How to use the F1295/T-1295 Targets

The T-1295/T-1296 Targets are designed for use with théORSP in Doubldlink Mode (center/angular measurements)

or Scanning Beam Mode (flathess measurements usingthe 2 SP6s r ot ating scan pl ane)
(12.69 mm) mounting stuidr mounting spindles and fixtures. The center of the target PSD sensor is aligned to the
mounting stud to <.0005 in. (0.012 mm).

Bel ow are descriptions of the target LEDOG6s and their

On Target LED - Red means laser is blocked, green
means laser i1s on on target Blinking green means

Bluetooth LED - Green means that the Target Scanning Laser Mode (L-750)

is connected to the computer. Blinking yellow
means data is being transmitted

Battery LED - Green
means ok, yellow means
charge

Power/USB port - Target can be
used while plugged in. Also used =
for data backup cable




Center Mode

This is the default mode when the target is turned on. It is recommended to use
light/dust shield while using the target in center mode, which is held in place witt
magnets. While in this mode, the vals@®wn in MultiTurn10 Software display
boxesshow the center (offset) values of the targédtive to the laser beam. It
follows the same sign convention as shd®age28, Interpreting the + and Signs.

Angular Mode

To use the T1295/T-1296 Targets in Angular Mode, insert thdZ95A0-3 Lens
(or the A1295A0-6 Leng, making sureo line up the red or yellow dots at 12:00

when you insert it. Then click on tiegle button in Step 2 or 5 (see below) and ~ Figure 10- T-1295/7-1296 Target with light

the values will switch to the angular display. Using the lens, converts the displ shield installed

readings in MultiTurn10 to angular values with the following-fzdue resolution:

T-1295A0-3: in/3in. (mm/76.2 mm), which is converted in the software displays

to: in/ft (mm/m) when you click on the Angle Button (see below).

T-1295A0-6: in/ 6 in. (mm/152.4 mm), which is converted in the software displa:

to: in/ft (mm/m) when you click on the Angle Button. Align dot with
gray line

Note if the displays are left in Center Mode, then the values shown in the display

raw values and will be in the units shown above.

Step 5: Record Subspindle/Turret Rotation Axis Data

v N/A = , .0809 Figure 11- T-1295/T-1296 Target with 1295

H N/A 3R 6 1 .0841 AO-3 Lens installed correctly

Center

Polling: Rotation: | 0° Offset

Target: ENEERILIEE SR T-1295 4-Axis (2 at aTime) FL=6 / BlueTooth Averaging:

click this icon to switch from

Figure 12 - MultiTurn10 Step 5i showing Angle Mode turned on

On TGT LED
will blink in
Scan Maode_

Scanning Laser Mode

The T-1295/T-1296 Targets can be converted to scanning targets to be used with th
L-702SP laser iscanning Mode which creates a laser plane. To change, the
T-1295/1296 target into Scanning Mode, make sure {i@4SP igurned offor the
laser beam is blocked. Then press and hold the Power ButtorON-i&T LED will
blink instead of being c2AxsGemardades Bee ¢ Figure 13-T-1296/1296 Control
page 4 for how to put theZ02SP into Scan Modd&o return the T1295/1296 t®- Panel
Axis CenterMode, power down the target and turn it back on.
Center 4

Note You must also put MuEurn10 into Scan Mode using the dropdown list in Step LlL S Rotation:

CIECES SNO5-10003-2x  ~ BB
Default Target
Karl's Target
SN95-10003-2x

1]i{SN95-10003-5can |

. . . . SIE)| T-1295-2x-95-10011 | ~
Continuous Greei means the target is detecting the laser beam properly. Straigh T_1295_3;‘n 0

Continuous Redl means the target is not detecting the laser beam. i T-1295-Scanning
Blinking Greeri means the target is detecting the laser scan plane (Scan Mode) proFigure 14- Target Scan Mode
Blinking Red means the target is not detecting the laser scan plane (Scan Mode). Selection Step 3

T-1295/T-1296 ONTGT LED

TheON-TGT LED has several colors and actions to indicate certain functions:

o|@
= W

m

8




How to Pairthe T-1295/T-1 296 Tar get 6 s Bl uetooth to a

For your computer to see the Bluetooth device, you need to turn it on.

1. Tap onStart (the Microsoft Logoy Settings Documents
2. Navigate toDevicesand go taBluetooth

Pictures

Settings

Power

O [nnb. *5R. McCo.

Or click on theBluetooth icon in the system tray and e
click on Add aBluetooth Device SEssmems

Show Bluetooth Devices

Send a File

Receive a File
Join a Personal Area Network

Open Settings

Remove Icon

3. Make sure the Bluetooth toggle isinf@ap osi t i or et
know it i s wor kin g because @ Home Bluetooth & other devices
AYour PC i s searchin g for r"“"""'i | | Add Bluetooth o other device
devices. 0) peikoe Y
4. Click onAdd Bluetooth or other device | 5 Bivetootn & other devices @ o
& Printers & scanners Now discoverable as "LAPTOP-QI3JOHIU"
O Mouse
Mouse, keyboard, & pen
E Touchpad O HID-compliant mouse
ey Wireless Keyboard Filter Device
o Pen & Windows Ink
® AutoPlay Al el B
5. Select the device type you want to connect (usugithy will Add s device
selectBluetooth). You will see the devices listed undédd a )
Device Add a device

Choose the kind of device you want to add.

* Bluetooth

Mice, keyboards, pens, or audio and other kinds of Bluetooth devices

|:| Wireless display or dock
Wireless monitors, TVs, or PCs that use Miracast, or wireless docks

Everything else

Xbox controllers with Wireless Adapter, DLNA, and more
Add a device

Add a device

Make sure your device is turned on and discoverable. Select a device below to
connect.

click here to

E T-1295 SN:95-10003

enter code




6. Enter 1280 for the passcode when prompted anc Add a device
ConneCt YOUT Target |S now palred and ready tO be us¢ Make sure your device is turned on and discoverable. Select a device below to

connect.

Exit Settings window

Cancel

Add a device

Your device is ready to go!

tD T-1295 SN:95-10003

10



L-702SP Mounting Accessories

A series of mounting fixtures for the I02SP Laser and
T-1295 5Axis Universal Geometry Measuring Target to
aid in measurindpardto-measureaxes on enclosed
machining centers, boring mills and multiturn machines.

L-702MB Laser Mounting Mag Base

f Used to mount the H/02SP on flat surfaces for
Flatness measurements of surfaces.

1 Flatness, straightness & squareness measuremen
machine tool axes.

To hold the laser in place, use the thumb screw to tighte
the mounting stud. Make sure to tighten vigiatly to
ensure a rigid mount and avoid laser drift issues.

L-702RAi1 Right Angle Spindle Mounting Fixture
Used to mount the-dZ02SP Laser and-I295 Target at right
angles to the spindle axis for use on:
1 Boring mills.

9 Horizontal and Vertical Machining Centers to measlt

other axes with the-Z02SP mounteth the spindle.
9 Multi-turn machines to measure X & Y axes

To hold the laser in place, use the thumb screw to tighten t

mounting stud. Make sure to tighten véightly to ensure a
rigid mount and avoid laser drift issues.

T-242 Target Straightness Measuring Base

Used to hold the -TL295 5Axis Target to measure
vertical and horizontal straightness of machine tool a;
and surfaces. Comes with Xmicrometers to center
the target to the laser beam in X (H) & Y (V) and mag
base and set of posts.

T-243 Target Flatness Measuring Base

Used to hold the -TL295 5Axis Target to measure
flatness of machine tool axes and surfaces. The targe
rotates 360° on a very flat surface built into th2413
fixture to ensure the target can always be pointed at t
laser. The flatness of target rotatiis + .0001 in.
(0.0025 mm)

Figure 18- T-243 Target
Flatness Measuring Base
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Figure 15- L-702MB laser mounting mag base

)

Figure 17 - T-242 Target
Straightness Measuring Base



The T-261A 4Axis Target

The T-261 4Axis Target reads both center and angle (pitch and yaw)
simultaneously, allowing a reéime display of misalignment. The target
data has a resolution with the3&8 of .00001 in/ft. (0.0008 mm/m) in angl
mode and .00001 in. (0.0005) in in teting mode. Two bubble levels on
the top and bottom make it easy to position when inverting for NORMIN
procedure (see AppendB beginning on Pagg0).

When the target is purchased as part of a system, it is calibrated at the
factory before shipping. If the target is purchased separately, then the u
must calibrate it, or enter the Hslpplied calibration factors into
MultiTurn10, before use. An alignemdcalibration fixture and a target stanc
available from Hamar Laser, are required for calibration. The procedure
outlined inAppendix C, beginning on Pag2

The R-358 Computer Interface

The R358 Computer Interface provides high accuracy (resolution is .00(

in. or 0.0005 mm) for downloading live target data into a computer. It attaches to the computer with a cable and is
powered by a lithiumion battery for up to 8 hours of life. The battery automatically turns on when the target starts taking
measurementad turns off when the program is closed down. An AC adapter/charger is provided, and the unit features
"charging" and "power" LED indicators.

Installing the (RS-232) USB to Serial Converter Cable Driver for R358 Interface

For use with the 61 Target only. Thidriveris requiredfor the R-358 Computer Interfacandto communicatevith
targetsvia the computerUSB port. The driver createsa virtual COM Portthat is recognizedoy the applicationsasa
standardserialport.

Important Windows Note

You must install the software driver for the USB cable BEFORE plugging in the USB cable into your compiites.

driver is located on the same thumb drive as Lathe9 software.

12



I nstal I i n g th e D rive r UC2324 Win7_G4bit - InstaliShield Wysrd [a®@[=]

1.
2.

3.
4.

Connecting to the R358 Computer Interface

The R358 Computer Interface connects th@dl Target to a computer for
automatic downloading of the target data into Lathe9 or other HLI software
This enables the software to offer réiate data displays, perform calculation
and plot results. The-B58 attaches to the computer wathlSB/RS232

Insertthe Flashdrive in anavailableUSB port. }a—-
SelectMy Computer, locatethe REMOVABLE DISK iconandclick to

openit.

Selectthe USB Driversfolder.

Openthe GUC232A_Win8folder and doubleclick

GUC232A Windows_8 Setup.exto initiate the installationprocess.
The Install Driver dialogbox displays.

Select the language for the installation and dlieit to continue.
Once the installation is complete, tmstallation Successfuimessage
displays. ClickFinish to exit.

UC232A Win 7_64bit - InstallShield Wizard [y

stallShield Wizard Complete

The InstallShield Wizard has successhully installed
UIC2324_Win 7_64bi. Chck Finich to ek the wizard.

(supplied with the F858) converter cable and is powered by a lithiom
battery or an AC adapter.

Note: Before using the R58 Computer Interface, ensure that the battery is fully charged or that the AC charger/adapter is plugged in

1.

Connect the T-261 target to the INPUT connector on the FRONT of the RB58 Interface.
The interface can support on&xis target. It can also support twa#is targets with the use of an optional splitter
cable. Make sure to screw in the flagad screws to securely hold the connector in place.

R-358 INPUT BET COMPUTER

INTERFACE =%
CRC (G
CHARZE  POWER @ oo @
‘

EDranes & =
Front Back

Figure 20 - R-358 Interface Connection

Note: The R358 power is turned on by the software when you click any dftift€Turn10steps that have live data displays. When
turned on, the greeROWERLED on the R358 lights.

2.

Connect the R358 Interface to the computer.

After installing the USB converter cable drivers on your laptop, connect the
RS232 extension cable provided to theckof the R358 (labeled COMPUTER)
and screw in the plastic thumb screws. Then connect the USEBBREonverter

cabletotheR 32 extension cable and pluc C 0 mj

Figure 21 - USB to Serial Converter Cable
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MultiTurn10: Creating, Opening and Saving Files

File Menu 1 _

New Project

Open Existing Project
Save Project

Save Project As

Export Axis Data to .CSV file
Exit

I New Project: Select a project type, enter the new project name, ¢
press the Create button.

@ New Project Name X

Project Type

@ MultiTurn Project

Project Name

1 Open ExistingProject The open project dialog
displays two sections ttfie existing project. The
Recent Projects) contains a list of the most recently Fi9ure 22- Creating a New Project
saved projects, in reverse chronological order. Tk - 0
All Projects section contains a list of all projects - =
found, in alphabetical order. To open a project, cl LASER. MultiTurn10 Projects
on a projectandclick the Open Projectbutton.
Alternatively, you can doublelick on a project
name to opent.

Recent Projects

1 Save Project:Select this option to save the current
project

{1 Save Project As:This option allows you to save the
existing project under a new name.

1 Export Project to*.CSV File: This option allows
exporting of collected data to*aCSV comma
separatedalues) file. This allows users to import the
collected data into other programs, such as a spread
for custom processing.

Project File Name: | Open Project

Figure 23 - Opening existing project
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Saving Projects and Data

Converting Raw Data Values in CSV files to Inches or Millimeters
inches = (micron value/1000) / 25.4

)l
)l
)l
)l

File Location

Files are saved in the
Documents/Lathe_10/projedidder.
Each project is saved into a dedicated folderin < g
Projects folder that you specified in the New F o ...
dialog box.

% Home
| Gallery

@ OneDrive - hamarlaser.com

[ Deskiop

& Recycle Bin
Application notes
Brochures
Cad_dwgs

¥ Divine Images

— Documents

L Downloads

Mame

File Structure

. D Sales meeting - 2.M10
In eachMultiturn10folder, there are several dai

files.

1 The***MT10 file contains all the data take
during the session.

1 The **MT10.backup* are backup file
recorded during each session you save da

The data format for these files is XML. The fil¢
can be opened in Notepad and viewed there.

data is recorded in microns. Divide all values
1000 to get millimeters.

Warning! Do not delete or modify the L1(

MName

Restoring File Backups

. D Sales meeting - 2M10
To restore older version backup:

J > Documents

Tl Sort

Name

lathe test

Lathe test -1
Medtronics - 2
Sales mesting
Sales meeting - 2
Sales meeting-2
surface plate test
Test Alpha 3- 1
Test alpha &

test alpha 8- 2
test lathe
testing-12345

|=| Sales meeting - 2.M10.backup1
D Sales meeting - 2.M10.backupd

|=| Sales meeting - 2.M10.backup1

D Sales meeting - 2.M10.backup2

1) Rename original file to something else.
or delete it

2) Rename backup by removing the
Ai. backupndo part.
fiSales meetin@.MT10. b a ¢ kau p 1
ASal es -2mdveTtliOmg

To get inches for dimensions and center values:
To get in/ft for angular values: in/ft = mm/mm value *12.

To get mmés for di mensions and
To get mm/m for angular value: mm/m = mm/mm value*1000
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» This PC » Documents » LATHE_10

> MultiTun10 > Projects >

= View
Date modified Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

File folder

File folder

Date modified

10/22/2021 3:08 PM
10/ 021 10:41 AM
10/22/2021 10:17 AM

Date modified
10/22/2021 3:08 PM
10/ 021 10:41 AM
10/22/20271 10:17 AM

v al

ues:

» Projects »

Type

10 File
BACKUP1F
BACKUPZ F

Type

MI10 File
BACKUP1F
BACKUP2 F

mm=n



Tools Menu:

Preferences

This option allows changing various user preferences for this progras il

To navigate this screen, you can use scrollbars and/or arrow keyst  Preferences

scroll up and down through the various settings. You can also use Print Report

Navigation Bittonson the top right of the screen to jump directly to Show Axis Diagram

specific sections. Show Target Communications Trace

Figure 24 - Preferences location

Units: O Imperial (Inches) *® Metric (mm)
CenterDecimals: @0 ] €2 €3 04 @5
Distance Decimals: €0 @7 O2
Slope Decimals: €0 ©1 @2 3 04 05
Slope Units: O in/Ft @ In/in & € *

Navigation

Targets
- Target Settings

Averaging. [T

Show Target Rotati—n

'.,] I I t Rotatiun Adjustments
C r m‘ t Lens Cange Warnings

Ethel-SCAN. ,;ADDE - TID:A
Project Information I CER— e —
Enter information for the project, company name, addref§Siss====tue g
phone and other contact information. You can also enter
information for the Factory and the Machine. There is also
field for entering project notes. This information is printed S
the report. CompanyName [Acme Corp.

Company Address 55 Main St.

Project Information

Company City State ZIP  Anytown, MA 04533
Company Phone  245-555-1212

You can also add a company logo to the report by clicking Contact Neme— THesy Bt

Use Company Logo on ReportsClick on the bar with the 3 Contacte_Mail [MaryS@AcmeCarp.com
dots anch Windows screen will opeallowing you to Factary

navigate to the folder containing the logo file. Click on the Macting

file and hit OK to save.

Project Notes

Use Company Logo On Reports

| .\Images\HamarLogo.ico |C:\Temp\AcmelLogo.bmp

Figure 25 - Entering project information and company logo
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Preferences: Units
This section allows specification of various measurement value settings.

1 Center Decimals These are the number of decimal
places to show in th€enterdisplay in Steps 2, 3, 5 and unite:—O IMperE B RET (ai)

6, as well as the values recordediep 3: Spindle Axis Center Decimals: ®0 @1 ®2 €3 04 ©5
Straightnesgrid_ s Distance Decimals: 0 ®1 O2 ;

{ DistanceDecimals The number of decimals for e e 2 S
dimensions irStep 1: Machine Setupuch agpoint Siops tnite. - eSS TS EEEAEE —
spacing headstockdimensions, etc. Figure 26 - Preferences selecting project units.

1 SlopeDecimals These are the number of decimal places
to show in theAngular display in Steps 2, 3, 5 and 6, as well as the values recor@elpr8: Spindle Axis
Straightnesgrid.

1 Slope Units: For Imperial, choose in/ft or in/in. For Metrithoose mm/m or mm/mm. Noie/in and
mm/mmar e Aunitl esso ,sn.d05ia/me0.a0hrem/mma me val ue

Preferences: TargetsSettings

1 Averaging: The number of readings from a target téuat
averaged before the value is displayed inréadtime data
displays. A loweAveragingnumber will increase the
speedatwhich the values update. Typicallyse a lower
Averagingvalue when buckingn (aligning) the lasebeam
to reference pointand a higher valugshen taking data to
minimize measurement noise. Figure 27 - Preferences Target averaging.

-Target Settings

Averaging: [
Show Target Rotation

B Apply Target Rotation Adjustments
B Show Target Lens Change Warnings

1 Show Target Rotation Allows choice of displaying the
target rotation angléd® to 360°) in the data display areas
the data displaysThisfeature is supported lifie T-1295 &
T-1296 Targets. Tha-15192.47ZB,T-212 or F261 targets REL:LISE SNS5-10003-2x - RS E
do support this feature.

Center

Polling: -- Rotation: | 0©°

Figure 28 - Preferences Target rotation.

1 Apply Target Rotation Adjustments: For targets that have
rotation sensorghisicor rect so for the target not being ei
Step 5. Trs functionuse trigonometry to adjust the display values to what they would be if the target was
right at 0 or 180 degrees. This increases the accuracy wigthgnrement values when taking data and
allows for less care with putting the target directly at O or 180 degr e ——
In short, it makes it easier to use.

NOTE:
f Show Target Lens Change WarningsSome target models switch bkl ot o o Lo e
betweernCenterandAnglemodes. When changing modes, a warning target.
message can be displayed to remind the user to insert or remove A
lens. This option allows this warning to be enabled or disalilags
message will also be disabl ed h e
checkbox.

[ Don't Show this again -

Figure 29 - T-1295 lens change warning
window.

17

S



Define Targets

TheDefined Targets area in Preferences shows
what targets have been set up in MultiTurn10.
These targets will appear in the dropdown men
in the realtime display boxes in Steps 2, 3,5 an
6. This allows for easy switching target types,
especially when switching froeamto Scan
Modes with the E702SP.

Center
Paolling:

LE: 88 SN95-10003-2x-6in v BEE:

A-1519-2.4ZB
Default Target
(=1 Karl's Target-6in
1]l SN95-10003-2x-3in

£ SN95-10003-2x-6in |
Bl SN95-10003-Sean
i SN95-10011-2x-6in
T-1295-Scanning
T-261-kit1

Define Targets- Setup Procedure

When you buy a new system and laptop from HLI,
target setup and calibration factors are already pre
configured intoMultiturn10. However, if you are
installing Multiturn10 on your laptop, then you must
follow this procedure to set up the target and enter
calibration factors.

- Detined Targets
Defoult Target T A-1519/ ZigBee

Masint-2

" Maint-2-SCAN_MODE  TID  T-1286 Scan Mods (1 Axis) FL+6 / BleTooth |

T-1286 4-Axit FL=6 7 BiusTooth

e ]

® Pregrsm Options

Targets
Target Settings

Averaging: FIE
Show Target Rotation
Apply Target Rotation Adjustments
® Show Target Lens Change Warnings

r Defined Targets
Defoult Target TIDY  AI519/ZigBes
" maint-2 - Axie FL

Maint-2-SCAN_MODE Tio:a

T-1286 4-Axis FL=6 / BlusTooth

1 T-1286 Scan Mode (1 Axs) FL*6 / BlueTooth |

1. Click theTarget button

2. Click Add New Targetto specify and set up a
target type and computer interface if needed. Tt
will be a dropdown list of target types supported
Multiturn10. Pick the target type by clicking on it
You will then be prompted to supply calibration
factors for the targets, which vary by target type.
You will need to supply the:

i Serial Number
i Calibration Date
9 Calibration Factors

18



3. Select Target Type

Select the target type by clicking on the picture.

4. Selecting- T-261 Target

If you choose the -R61 Target, theMultiTurn10
will automatically select the 858HR Computer
Interface since they work as a set.

a. Target Namei ent er the t a
This name will show up in the Target area on
data displays. The target part number and fi
length are automatically displayed |
Multiturn10.

Model # and
Center Target Name will FocalLength

~ Info is he

= Er——
Detault Target = =
Maint-2 NOTE: Record Data Before Adjusting
LG WMOUY [ Record | [ Clear Data | [ Proced

b. Serial Number & Calibration Datei enter the
target serial number and date that comes \
the T-261

c. Calibration Factors. You will need to input the
8 target calibration factors that are supplied v
the target.

Note: the calibration values vary from .85 to 1.2.

Note 2: All R-358 Computer Interfaces come in Hl
Mode. However, if you have our discontinued
R-355 Interface, you will need to upgrade to the F
358 to useMultiturn10.

4. Selectingi T-1294/T-1295/
T-1296/T-1297 Targets 25xis Mode

Click onTarget Type/Interface to choose the
T-1294, 71295, 71296 or F1297 targets,
select the t &2AdséMbdén u

Note - Scan Mode will automatically be added as
target type for eacfi-1294/F1295/F1296/F71297
selected. Scan Mode is needed with HF®RSP
Laser but is typically not used wikultiturn10.

@ Add New Target

Target Name

K A-1518-ZB
Target Type / Intertace |
t\ || Xgbee* Wireless Single-Axis
4 { Scan Target

& [ E—I A-1518-Z8
Serfal Number \ -
Calibration Date I v | i Xgbee* Wirsless Single-Axis Scan Target

Target Network ID Y @ A-1520-Z8B

Calibration Factors

A-1520-Z8

@ Add New Target

; Hi-Res
1 T-1295 (2 Axis Made)
2128 ‘ 9

Target Name Enter target name here

3 T-261
—
Target Type / Interface
Cabled 4-Axis (simultaneous)
N Spindie Target

Serlal Number

calibration Date LT RELE

Target Network ID _

Vartical + | 1.00000

Vertical -
Callbration Factors | 1.00000

Horizontal+ (1 0o000

Horizontal - | 1.00000

Target Notes

TargetName | T-1295-103-3 |

. T-1295 (2 ANs
Target Type / Interface EEQ *
Bluetooth” Wireless 4-Axis (2
Axis Mode) Spindle Target

SerlalNumber | 95-00103 \

19

Entar serial number
and calibration date

factors for T-

ER 261/R-358 here

1.00000

1.00000

Click here to selct
Target Type

Scan for Bluetooth Targets...



a. Target Name Enter a #fr
target. This name will show up in the
Target dropdown list on the data displays
We suggest using the target part numbel
serial number and lens focal length in the
nickname The target part number and
focal length descriptions are also display

by Multiturn10.

Serial Number andCalibration Date i
Enter the serial number and calibration
date (supplied with the system), or you ¢
load it from the Bluetooth list, by clicking
on Scan for Bluetooth Targets.

You will first need to pair the target with
the laptop Paged: How to Pair the
T-1295/F1 296 Target 6s
PC). Once paired, you can click &can
for Bluetooth Targetsto see if your target
is being recognized by Windows OS. If
you see your target serial number, click «
it and then click on th8elect Serial
Number button to select it.

20

- Model # and
Ce¢ Target Name will Focal Length info

appear here =
Polli.._. Rotation: 358.8°

T-1295-103-3
T-1295-103-3-SCAN_MODE
T-1295-103-6
T-1295-103-SCAN_MODE

NTE: Record Data Before Adjus

Record Clear Data

Click here to selct
Target Type

T-1295 (2 ANS
Bluetooth” Wireless 4-Axis (2
Axis Mode) Spindle Target

Scan for Bluetooth Targets...

Target Name T 1295-103-3

Target Type / Interface

Serial Number \ 95-00103

- Bluetooth Target Scanner
Bluetooth Targets

Bluetooth Targets
Bluetooth Targets
Paired in Windows 0S:
97-00125
96-00133

95-00103 |

Refresh List
Select Serial Number
95-00103

Close Window

Target Serial
Number will
show here




c. Calibration Factors

Hamar Laser supplies several calibratior SerisiNumber 9500103 |
factors that need to be entered into the catbration Dote TR 6|
software. The valuesre entereeither in e
microns or as a multiplier, grou canload -
them from 2XML filesthat are on the USE
drive supplied with the system by clicking rial SEERIEE e 1L s oncese
onImport From File. Thefiles are: Horizontal Slope Offsat (Microns): | -39 | -o008n.
1. Focal Length{xx-xxxx(FL=X.xml) Focal Length Vertical » (Microns): | 75600 EXTY
|2:' S{)an Errgrcal FaCtor(XX-XXXX Cal Focal Length Vertical - (Microns): W 2.98in.
actors.xm 3 -
Focal Length Horizontal + (Microns): 775800 ) 2.98In.
Span Error Horizontal - (Multiplier): |, 1.00000 J N/A Calibration Factors Focal Langth Horlzontal - (Microns): | 75600 2.88In.
# Import From File: Focal Lengt! Span Error Span Error Vertical + (Multiplier): | 1.00000 N/A
Span Error Vertical - (Multiplier): LI.ZODDO J N/A
e 95_ DD-I 33|:FL= 3:].KI'T'I| Span Error Horizontal + (Multiplier): VL(’JDDOD
e 95-|:":|133 CE| Factnrs.xml Span Error Horlzontal - (Multipliar): 1.00000 | N/A

DT Focal Lengtl

9 Vertical/Horizontal Slope Offseti
This is a calibration factor to ensure
the squareness the PSDto the
mounting stud. This is an offset that

@ Load Target Calibration File X
subtracted from the raw value. There e r— v L rer——
are separate factors for the V & H ax S s e
of the target. - B e ~ ol
9 Vertical/Horizontal Focal Length i B 20 Objects SinREAgent ”
This is a calibration factor to correct T R
the error in the focal length of the len & Downloads Domrloscs o
This is the actual focal length, which i Windows (€) m SR e e "
Multiturn10 uses instead of the - — )| R
nominal valueThere is a separate =

factor for the "+" andi™ values of
each of the V & H axes, for a total of
factors.
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1 Vertical/Horizontal Span Error i Serisl Number | 95-00103 |

This is a calibration factor to correct Calibration Dete  TEIYNERERS i |
for an error when moving the target k AL
a known and calibrated amouagtther Lons Tioe B0 SIREhiS b
.025 (0.635 mm) 0105000 in. (1.270 -
mm). This is a multiplier that is Vertical Siope Offsat (Microns): | -6 | -ooo2in.
multlp“ed by the raw Value. These Horizontal Siope Oftsat (Microns): |<39 | - 0ME iIn.
values vary from 0.8 to 1.2. Thasea Focal Length Vertical + (Microns): | 75600 | 288in.
Separate faCtor for the "+" an.d"" Focal Length Vertical - (Microns): 75600 2.98In.
values of each of the V & H axd®r a ; :
Focal Lenath Horizontal + (Microns): 75600 2.98in.

total of 4 factors :

Calibration Factors Focal Langth Horlzontal - (Microns): _75600 2.98 In.
WARNING | CIicking on Lens Type Span Error Vertical + (Multiplier): | 1.00000 ) N/A
(3-Inch or 6-Inch) will insert the Span Error Vertical - (Multiplier): | 120000 | N/A

nominal values into the Focal Length
entry boxes, overwriting any
previously entered calibration factors
If this happens, you can either hit ImpoREE Fie:
Cancel or hit the Focal Length button
to reload the factors.

Span Error Horizontal + (Multiplier): | 1.00000

Span Error Horlzontal - (Multipliar): | 1.00000 N/A

Note 3 in. = 76,200 microns and

6 in. = 152,400 microns. These are the
nominal values and can be used if the
actual cal factor is not available. After
entering the value, when you click on OK
or another box, it will update the white
number to the inch equivalent.

Focal Length Horizantal + (Microns): |75150 ‘ 2.96In.

Ambient Light Frequency i The VarticSope ot (werons) | 0 | 000,
T-1295/1296 Targets utilize an ambient Horzonta Soe Ot (Microns). |0 | oocom.
light correction feature that improves FocaLength Meane) | 78000 | 200in
accuracy. It is important to make sure th

the electrical frequency selected here o g el
matches the frequency at the plant.

Note' the target must be turned on and the
Bluetooth be paired with the PC to change th
frequency. Normally, this is set at the factory
to match the country it is being shipped to.
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e. Defined Targets Defined Targets

You can set up multiple targets if desirec | DefouToer  TIDI A1SIa/Zgges =8
The target names and modes will appeal | Maint-2 T-1296 4-Axis FL-6 / BlueTooth
the Defined Targetsarea. | Main‘-2-SCAN_MODE _ TID:1 _T-1286 Scan Mods (1 Axis) FL=6/ BlusTooth
To select a target, go &teps 2,4, 50r 6 T-1296 Target i,

H racord for 2-Axis
choose from th@argetdropdown list e b record for

Scan Mode

where up to 10 target setups may be sto

Center

Polling:

RELCE Maint-2 B 7-1296 4-Axis FL=§ __EditTargat elcte el ot hiocse R
Duiack Teos o Figure 31- Defining Targets
Maint-2-SCAN_M0DE IRy

Figure30- List of Targets

Notei Multiturn10 saves the last target
you used in a Preferences XML file and i
also saves the target you used in a save
data file. When openingultiturn10, if
you select a New File, it will automaticall
select the last target used (from the
Preferences XML file) when going to Ste
2. However, if you select a saved file, th
Multiturn10 will select the target that was
used to take the data when you go to Ste
2.

5. Selecting the A15192.4ZB Wireless

Target @ Add New Target - o X

Target Name

- Target Name (Required) This is a
Anick nameodo that

Target Type / Interface

target, and can be any text that you el
choosgno spaces, though) e

Throughout the program, when =

collecting data, you will have the Targetneworko SN

option to select from the target that y« sope
have defined and this name will appe i 100000 J 100000

in the dropdown lists (sefigure 31 catatonFactors | Y (100000 ] {10000
above) Horizontel 1.00000 1 1.00000

Horizontal -

1.00000 1.00000

- Serial Number. (Required). The serial
number of the target, usually printed

the actual target. g

- Target Network ID. This is the Target
Zigbee® radio ID set within the target | owon |
On the side of AL519 targets, there ar

screwadjustable switches that set the Figure 32 - Defining a new target.
Target ID, so the number entered her
must match the setting on the target,
which is usually labeled on the side o
the target.
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- Calibration Date: The date that this
target was last calibrated. It is for
information purposes only, and not
used by the program but does appea
the report.

- Calibration Factors: This not needed
for the A15192.4ZB Target

- Target Notes Text of any information
that you wish to save.

Preferences: Axis Names oS L

Enter Custom Axis Names:
Axis / Data Grid Options: Axis names BT R
used in this program default to industr M
standards. However, you can change
these to reflect your own environment

MultiTurn Axis X (X) Name: 5
MultiTurn Axis Y (Y) Name:

A A MultiTurn Axis C1 (C1) Name: |
Note MultiTurn Axis names have a

maximum of onl letters or numbers.
The Lathe Axis names have a maxim Lt AR FEU N T 11

Lathe Axis 3 (X-SLD) Name: X (X-SLD)

MultiTurn Axis C2 (C2) Name: |

Undo Name Changes Use Default Axis Names

Figure 33 - Preferences Entering Custom Axis Names.
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Tools Menu- Print Report
This function allows printing a report of collected data.

Print Report

N
Print Report

Printer Name: HP LaserJet P1006

Change Printer ™ Include Axis Data Values

@ Include Laser Qualification

Preview Report [ Include Straight./Parall./Squareness Results

[ Include Straight./Parall./Squareness Images

[ Include Graphs

Figure 34 - Print Report Menu

What the Print Buttons Do

— Printer

1 Change Printeri This opens the RN o o P 2001 Saes o A L
Windows printer dialog box where = EED
. . Type: Gestetner MP C3001 PCL &
you can select either your printer ol Whee: 13216825203
print the report to a .pdf file for Commert: ™ Pantofie
emal I | ng . r— Print range Copies
& Al Number of copies: m
_ S e F P e
Note: Hamar Laser can supply its
own PDF printer that will print the Cancel |

for emailing or printing later. Figure 35- Print Menu - Change Printer menu.

1 Preview Reporti Click to open a
preview window of the report. Th
preview window default shows or
page at a time.

You can show multiple pages at a
time by clicking the buttons at the
top of the screen.
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& O - 00 e @ || Cose

\ Click here to

MuliTurn Report
-

Click here to change the
print the number of pages
report to preview

Clicking the magnifying glass will
zoom in on the pages.

Figure 36 - Print Report preview.

G0 OmE M|

1 Print 7 Skips the preview and print
the report to the previously select
printer.

1 Exit T Closes the popup and retur
to the Lathe9 screen.
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Excluding Sections on the Report

Print Report

Printer Name: HP LaserJet P1006

To hide a section, uncheck it in the
Report Options list.

™ Include Axis Data Values

™ Include Laser Qualification

[ Include Straight./Parall./Squareness Results
[ Include Straight./Parall./Squareness Images

™ Include Graphs

Figure 37 - Print Report- Include or exclude a section.

Tools Menu- Show Axis Diagram
Preferences

This will display an image of a generic machine, with the varic  Print Report

axis names (as currently defined in Preferences) Show Axis Diagram

Show Target Communications Trace

Note to keep the signs for squareness and parallelism consistent, it is highly recommended to always start the data
taking by assuming that point #1 is near the laser. In other words, where the laser is mounted is considered to be X,Y,
0.

@ Machine Axis Legend - a X

NOTE: This program assumes that Point #1in any Axis is near the Laser.
Figure 38 - Show Axis names for reference.

Show target Communications Trace:

This function is used for debugging various target communications anomalies. It displays the actual
conversation between the PC and the targbts is only used when talking to Support to troubleshoot
communications issues.
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Interpreting the Plus and Minus Signs in Software Live Displays

The signs of the data displays indicate the position (high/low ¢
left/right) of the target is relative to the laser beam when ==
i s t a nbehindthe daser and lookinipto the target. See the V -.0046

interpretation below. —..0028 |H| .0I33

Offcet

Note theT-261Targetprovide 4 simultaneous axes:

Vertical Center
Horizontal Center
Vertical Angle
Horizontal Angle

1
1
1
1

TheT-1295/F1296Targetsprovide4 axes but 2 at a time.

Vertical Center
Horizontal Center o :
Vertlcal Angle Target: [T TR T-1295 4-Axis (2 at a Time) FL~6 / BlueToath

Horizontal Angle

=a =4 -8 -9

THZTHOPOMS ProjectTeat Aipha3-1

Vertical Axis (side view)

[ ] [ ]
A +V centervalue indicateshatthe target is higher than the lase -
beam. = ="
A +V angularvalue indicates that the back of the targdtigher H H Lo
than the front of the target. ] +V Center . -V Center
A1V centervalue indicates that the target is lower than the las
beam.
A -V angularvalue indicates that the back of the targébuger
than the front of the target. [ [
p— L
W= N -
+V Angle -V Angle
[ [
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Horizontal Axis (top view)

A +H centervalue indicates that the target is to the right of the -

laser beam when looking from the las#p the T-261 target.

A +H angularvalue indicates that the back of the target is to tF
right of the front of the target when looking from the lasg¢o the |,
T-261 target.

A TH centervalue indicates that the target is to b# of the laser
beam when looking from the laseto the T-261 target.

—om - qi-— = -
A -H angularvalue means that the back of the target is tdetthef H )

the front of the target when looking from the lasgo the T-261 &&
target.

29
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Step 1i Machine Setup

& MultiTurn10 - MultiTurn10 Project - MT1 — m] X

File Tools Help
Step1: Ma e Setup

Data Points Headstock/Tailstock Dimensions Tolerance Bands

Z-Axis HSA 5.00 Stralghtness
Number of Points |S§ +/- .0020
HSB 2.00

Starting Point Number 1 Headstock =

E Sub-Spindie (C2) - Center
Spacing Increment | 3.00 LI i | +/- .0on I
W-AXis TSB 200 Sub-Spindie (C2) - Angular
Include W-Axis? : | w/in 0010 |

Number of Points |'§

Laser Setup Main Spindie (C1) Parall.-W Axis
Spacing Increment | 3.00 | w/in .0010 |
X-Axis p Main Spindie (C1) Parall.-Z Axis
Include X-Axis? g | - l w/in |.0o10 |

Number of Points |'§

= = Squareness
Spacing Increment | 5.00 Bucked-in to C1 I w/in .0010 I

Y-Axis S Pitch/Yaw
Include Y-Axis?
Overall .0050
Number of Points |'§
Point-Point .0010
Spacing Increment | 4.00

TTEOONHAAS Project:MT1 Preferences... | | Notes...| Units:in, in/ft

Figure 39 - Stepl: Machine Setup

Data Points This section defines whialnachine axeenabled for |-

data taking irStep 3: Axis Straightnes8y clicking the ST T
c h e c klbnocxl ufidée,é Aax itsab wi | | tobe 4

record the data for that axiseeFigure 40). cortr :

Polling:

Target: [ENEERLTIEECTEUN T-1295 Scan Mode

Points. X

Number of Points: Specify how many equally spaced reading
will be made for this axis. s BT B

W Straightness ifi X (H)
Pitch
Yaw

Starting Point Number: Choose one or zero.

-Target Mode

Spacing Increment Specify the distance between each reading

Bucked-into C1 Auto Step

for thls aX|S TOOTOODOS Projecttestapha8-2 | Profersnces. ;

. . . Figure 40 MultiTurn10 Step 3i showing all tabs
Headstock / Tailstock Enter the dimensions between the bolt engabled. P J

holes in the headstock and the tailstock or subspindle, using th

graphic image to ID where to take the measurements. These dimensions will be used in Step 3: Move Screel
calculate shim values to-gdign the headstock to the tailstock or saddle guideways. The dimensions will also b
used to calculate shim values &align the tailstock or subspindle in StepBailstock/Turret Alignment.

Note: The dimensions should be taken to an accuracy of, # pssible to ensure the accuracy of the shim
calculations

Laser Setup:This section allows specification of the laser/target relationship. It is informational only, and is

displayed in Step 3 as a reminder.
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ToleranceBands:

MultiTurn10 uses the leasguares, bedit algorithm to determine the overall straightness of a set of axis data.
The Straightness and Center tolerance values are set up as a + band around zero. In the Alignment Results
Summary inSteps 3and4, a greerii or redX indicates if the measured value is within or outside of the
tolerance band. For example, for a £.0005 in. straightness tolerance, MultiTurn10 looks at the absolute of all
the values relative to tiest Fitline, and if any of those values dngher than .0005, then it will kut of

tolerance. Therefore, if the maximum of all pasitivevalues is .0004 and tminimumof all the negative

values is.0003, then the straightness wouldiméolerance. However, the overdlR Straightnessvill be

.0007.

Angu'ar tolerances are Speciﬁed as “vhy It's Best to Use Best-Fit Data Analysis
i wi t hinpaad atewhe result of Raw Flatness Error (No Data Analysis): .0081
subtracting the slope of the best fit (BF) e s S e
line for one axis from the BF slope of the |

other axis. The tolerance is applied to tr
result.

0081 RawTIR

Flatness

Enter alignment tolerances for the
following:

9 Straightnessi this is the ovell
straightness for each axis based
upon the maxmin of the data relative 7 '
to its Best Fit line. o T

f Spindle Centeri this is thecenter+ e /\ Sl
tolerance for the alignment of the sut T \
spindl® s r ot a tenteralative "
to the headstociotational axisenter. g eance Bend

1 Spindle Angular i this is theangular :

tolerance for the alignment of the suk | In this case, the laser was level to earth but the surface was not level. By using the
spindl eds r ot at i ¢ | Least-Squares, Best-Fit analysis, which calculated a line that “best fits” the data and

to the headstock rotational axis cente 'd{len C‘Qmpm‘e.d the 'd:a‘tva po%nts F() t'he line,’wre c;an see that Fhe Bes;F'-Fit (tl‘l‘lt‘)"THIR
. e flatness error is significantly less than the raw flatness error and is “in-tolerance”.
1 Spindle Parallelismi this is the

angulartolerance for the parallelism
of the headstockotation axigelative to the tailstock guideways.

1 Squareness this is the angular toleranéer the squarenegsetween each of the linear machining axes and
also relative to the rotation axes.

1 Pitch/Yaw T This is a tolerance for the maximum slope value of the angular measurements for Pitch and
Yaw of a linear axis. Th@veralltolerance is thenaximumangular error for the whole set of data. The
Point-P o i tolerance is thenaximumangular value for any 2 points.
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Step 2: Qualify Laseri Spindle Axis

& MultiTurn10 - MultiTurn10 Project - MT1

Step 2: Qualify Laser - Spindle Axis

o

38 10 ~

T1295-6 v 95 4-Axis FL=6 / BlueToo
0 Record Data Before Ad g Lase
Record ) [ Ciear Data (2Pt Buckcin
0
N/A N/A -.0482 -.0108
al Lase N/A N/A -.0482 -.0108
ed Offse N/A N/A
Qrientatio
o
N
o

Figure 41 - Step2- Qualifying Laser

In this stepwe will be aligning the laser beam to the Spindle axis of rotation (AOR). This is a very simple
procedure that recordsdata points and applies display offsets, so you simply adjust all the axes to zero and th
laser beam is aligned to the headstock AOR.

Note: It is much more important to the alignment to align the ldsemgular values to the headstock
AOR rather than theentervalues. This is because the closer the laser is aligned in angle to the
headstock axis, the more accurate the measurement of the parallelism to the tailstock guideways or
saddle guideways. Conversely, when measuring centers, the NORMIN procedure reah subany
remaining centering errors of the laser beam to the spindle AOR.

Alsg, the best that you will be able to align the laser to the headstock spindle axis depends on how wel
the spindle itself repeats. Any center or angular runout in the spindle cannot be subtracted out by this
program. This represents the limit of how accusatee alignment can be done.
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What the Buttons Do

Recordi click or presRecordor press the spacebar to
record the data point.

Note: The values in the displays are recorded instantaneously
if the values are still updating, you must wait for them to stop
changing before recording the point.

Clear Datai this clears the data from the table, removes
display offsets and moves the cursor to the top to be rea
record data.

Procedurei this opens a PDF section of the manual with
the basic procedure to qualify the laser.

2 Pt. BuckIn. T Click on2-Pt. Buck-In to open a window
that is used for our-point buckin procedure to align the
laser to 2 points along an axis. This may be used with tt
L-702SPRA Right Angle fixture to align the laser to 2
points along the X axis for checking its straightness.

Averagingi enter values from 1 to 99 and this will chang
the number of samplaégdultiturn10 uses to average for eac
of the display values. The default is 10.

Note: The higher the averaging value, the more noise fluctuat
will be dampened out, but also the slower the response time fc
movements in the laser positiolhe data updates dt3 readings
per second, so with an averaging value of 24, the data takes &
2 seconds to update after the laser beam position has started
moving.

Changing Angle & Center Displays

The T-1295/T-1296 Targets can measure in 4 axes but ol
2 at a time. SMultiturn10 needs to put the data in the
correct displays. To view the Center values, click on the
Center/Angle Graphic just below the data displays.

When the displays are set@@nter Modethe values will
show up in the lefside displays and the font colonigite
You will also see that the Angle button has been greyed

When the displays are setAngle Modethe values will
show up in the righside displays and the font color is
yellow. You will also see that the Center button has beel
greyed out.

Important Notei You must install the angular lens into th
target to get the proper results.
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NOTE: Record Data Before Adjusting Laser

- V
H

Center __Slope

oifset [ERER
Averaging: E

[ o |

Palling: E

Target [IERERTIMNG T-1295 4-Axis FL=3/Bi

f
1 Zero

Offset OFF

Averaging:

Step 2: Qualify Laser - Spindle Axis

-.0880
.0267

Center —
Polling: Rotation: § 0.3°

RCTETE 11295-6 B T-1205 4-Axis FL=6 / BlueTooth

Dffset OFF

Averaging: [N

Figure 42 - T-1295 Target: Inserting Angular Lens



Qualifying the Laser Beam to a Spindle AOR
L-700, L-703 & L-702SP Lasers

In spindle alignments on lathes and turning centers, it is important to ensure that the laser beam is aligned, or qualified
(buckedi n) , to the axis of rotation (AOR) of the spindle
guideways cambe checked.

This procedure describes how to align the | aser beam

The NORMIN Method

The NORMI N method is a way of canceling mocluMueé rntge de,rar
briefly describes the method.

To take NORMIN readings, the laser and target fixtures are set in the NORMal position (cable down or switch panel
facing toward you) and the readings are recorded. Then the laser or target fixture is rotated 180 degrees to the INverte
(cable up or switclpanel on the bottom) position and a second set of readings is obtained. With a quick calculation, the |
sets of readings are averaged to cancel out both laser and target mounting errors (center and angular) and provide a v
accurate resultor a complte discussion of the NORMIN method, sgpendix Abeginningon page 78

NORMIN Reading
L-702SP Laser NORMal,
T-1295 Target NORMal

NORMIN Reading
L-702SP Laser INverted,
T-1295 Target INverted

Figure 43 - Taking NORMIN Readings

To qualify or buckin a laser, error correction readings are taken to cancel out mounting and other errors, and MultiTurn:
calculates what we calet PointsThe laser beam is then adjusted toSké Pointsmaking it parallel to/coincident with
the desired axis of rotation.
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Procedure for Qualifying the Lase
T-1295/T-1296 and MultiTurn10

The following procedure explains how to qualify (bdolor align)the k7 0 2 SP | aser to the spin
the T-1295/T-1296 4axis Target and MultiTurn10 software.

1. Install the L-702SP & T-1295/T-1296 into
headstock and subspindle/tailstock chuck.
Mount the laser in the headstock spindle and the
target in the suispindle or tailstock or the-242
Target Stand. Both the laser and target should
in theNORMalposition. TheNORMalposition for
the laser is with the switch panel facitogvard

you.

AR

BT T

L-702 Switch Panel | .702 A/C Adapter Connector

2. Alignment Tolerance
The goal is to align tHoeolin/td®.612 mm/m)intahgke. spi ndl e d:

3.  OpenMultiTurn10
Open MultiTurn10 using either a saved file or enter a new file name.
See theMultiTurn10 Software Manudbr details on how to set up theIP95/T1296 Targets.

4. Go to Step 2: Qualify Laser
Go to Step 2: Qualify Laser and ensure you are
getting readings in thangle displays. Make sure
to install the F1295A-3 (or A-6) Lens and ensure
that the target description has a matching focal
length. FL=3 should be selected for theIR95A-
3 lens and~L=6 should be selected for theIRP95
A-6 lens. See the MultiTurn10 Manual for
instructions on how teet upa new target.

Polling: — == = Ceriter/Srhp’

T-1295-3in M T-1295 4-Axis (2 at a Time) FL=3 / Blug
SN85-10003-2x
SN95-10003-Scan NOTE: Record Data Before Adjusting L

T-1295-2x-95-1001|1 (Record |
T-1295-3in
T-1295-Scanning VC HC

Target:

-
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Note for the L-702SP/¥1295 Target there is no
centering adjustment, so you will only be adjusting th
& H angular axes.

5. Rotate the spindle/L-702SP to the INverted
Position.
Rotate the spindleHZ02SP to théNverted
position (A/C connector panel is facitmvard
you), with the target in thdORMal
(cable down) position. Ensure the
bubble level is in the center of the
circle. Wait for the readings to
stabilize (approximately 5 seconds).

Note: Do NOT rotate the laser in the chuck.
Always rotate the laser and spindle TOGETHEF
one unit.

6. Click RECORD.
Click or tapRecord (or the spacebar on a laptop)
to record the INverted value. The V & H angula
values will be recorded in the table.

.0069

Center

Rotation: T o° =
B T-1295 4-Axis (2

ortset [

Averaging:

Polling: -~
BEL-ES8 SN95-10003-2x

NOTE: Record Data Before Adjusting Laser

Record Clear Data Procedure

Orientation vC
Inverted Laser N/A
Normal Laser N/A
Calculated Offset N/A

Orientation

THZTOHOPMS rProjectTestAlpha3-1

FTTTTUPSSRNN eI

B R e e e

-1522
.0069

o 1

Target: T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth

Center
ottset JEN

Averaging:

Polling: -~

NOTE: Record Data Before Adjusting Laser

(Record ] [ Clear Data ] [ Procedure |
Orientation Ve HC Vs HS
e | -osen | .o03s |

Inverted Laser N/A
AT |

Normal Laser N/A ks
| —

Calculated Dffset N/A N/A

TOZTOPPMPS rroject:Test Apha3-1
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7. Rotate the spindle/laser to the NORMal
position.
Rotate the spindleAZ02SP to th&lORMal
position (switch panel facingwardyou withthe
level vial leveled), with the target in tiNORMal
position (cable down) and wait for the readings 1
stabilize (approximately 5 seconds). Ensure the
bubble level is in theenterof the circle.

8. Click RECORD.
Click or presRecordto record the NORMal
value.

MultiTurn10 records the NORMal value and
automatically calculates display offsets so you ¢
adjust the 2ngularadjustment axes ero
instead of the calculated Set Point.

Note: While it is not recommended, if you want to se
the raw values, click th@ffset button to turn the offset:
off (the greerON button will turn gray). ClickOffset
again to turn them back on.

9. Adjust the V and H Angular (slope)
Adjustments
Turn the Pitch and Roll adjustment knobs until tl
Angle values in the Step 2 display are within
+.0001 in/ft (0.012 mm/m) of zero. Use the coat
adjustments first and then the fine adjustments
when the coarse adjus:
the recormended tolerance.

In the image here are the702SP V and H
Angular(Slope)values in or close to tolerance.

Note: There are no center adjustments with the
L-702SR since any small centering errors will be
averaged ouby using the NORMIN procedure in Steg
5.

RITTTTERR T eesy

T T T N TRy

& MultiTurn10 - MultiTurn10 Project - Test Alpha 3 - 1 - a X

File Tools Help
Vv N/A -~ f Vo -.1522
H N/A .0069

Center
Offset

Averaging:

Polling: -~ Rotation: T o

Target: [EEERL R IR T-1295 4-Axis (2

NOTE: Record Data Before Adjusting Laser

Angle
) FL=6 / BlueTooth

((Record ] [ Clear Data | [ Pracedure ]
Orientation vC HC
Inverted Laser
Normal Laser
Calculated Dffset

TOZTOPPMS rroject:Test Apha3-1 Preferences... | Notes...| Units: in, in/ft

€ MUiTum10 - MuliTum10 roject - Test Alpha 3- 1 —

File Tools Help
Step 2: Qualify Laser

v 7 6
H N/A

Center

Polling: -~ Rotation: T o

Target: [YERTTREMIRY T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth

Averaging:
NOTE: Record Data Before Adjusting Laser
((Record ] [ Clear Data | [ Procedure ]
Orientation
Inverted Laser

Normal Laser
Calculated Dffset

Units: in, in/ft

TOTHOHPHN> Project:Test Alpha3 -1 Notes...
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10. Repeat Steps-60 to verify the laser is aligned to
the spindle rotation axis.

€ MutTun10 - MatiTunld Prejet - Tet Alphs )

11. The laser is now bucked into the C1 axis and the
straightness for the Z and W axes can be record
in Step 3See the MultiTurn10 Manual for more
information. Conter

Polling: ---- Rotation: | 02
Target: [NTRTT RS T-1295 4-Axis (2.3t  Time) FL=6 / BiueTooth

((_step 3: Axis straightness & Spindle-Axis Paralielism )
N/A Pitch}
N/A | Yaw

Z (C1)-Axis Data
Palnts 2 3 4
Distance
7 Straightness In ¥ (V) IEEZEN IEEZEN IEELEH
Z StraightnessinX(H) -0085
Pitch

Yaw
ELEE 2 B -.0580 | -0580 | -.0521 |

Z (C1)-Axis

( ] [ClearData ] [Record] [Save Results... |

Bucked-in to C1 ® Auto Step Direction: - >
TP THOMS rroject:Test Alpha 3-1 Preferences... | Notes...| Units:in, in/ft

Step 3 Alignment Results

STRAIGHTNESS Paramatar|
Z Vertical Straightness

Z Horizontal Straightness

W Vertical Straightness

W Horizontal Stralghtness

¥ Vertical Straightness
¥ Horizontal Straightness

PARALELLISM Parametor
Z Vertical Parallelism

Z Horizontal Parallelism | 0.0000
W Vertical Parallelism -0.0001
W Horizontal Parallelism | 0.0000
2/W Horizontal Paralielism | 0.0000
Z/W Vertical Parallelism | 0.0001

[Close ]
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Procedure for

Quali fying

T-261 andMultiTurn10 Software

t he Lase

The following procedure explains how to qualify (bdolor align)the k7 0 2 SP | aser
the T-261 4axis Target and Lathe9 softwar&his is nearly identical to using MultiTurn10, so we included the procedure

here.

1. Connect the 261 Target to the R358

2.

Computer Interface.
Connect the 1261 to the R358 and use the
mounting screws to hold the target connect
in place. Connect the serial cable to the
USB/Serial adapter cable and plug it into th:
laptop or desktop computer.

Install the L-702/T-261 into the headstock
and tailstock spindles.

Mount the laser in the headstock spindle anc
the target in the tailstock or theZB0 Target
Stand. Both the laser and target should be i
theNORMalposition. TheNORMalposition
for the laser is with the switch panel facing
towardyou.

L-702 Switch Panel | 702 o/C Adapter Connector

Alignment Tolerance
The goal is to aliagn

Open Multiturn10

t 206801 in/é ©.812 mm/m) t h e

OpenMultiturn10 using either a saved file or enter a new file name.
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spi

the spin

Note: You must install the software driver for the USB cable BEFORE plugging in the USB cable into you
computer. Please see Pageror! Bookmark not definedor details on how to install the driver.

ndl e d:



5. Go to Step 2: Qualify Laser ol =

Go to Step 2: Qualify Laser and ensure you are ( Step 2: Qualify Laser - Spindle Axis )
getting readings in all four displays. v -.0640

H -.0077

Center et
Polling: =

LEETS T-261-demo B T-2614-Axis /R-3S8HR Averaging: EIB
NOTE: Record Data Before Adjusting Laser
| Record ] \ Clear Dala] [ Procedure J | | 2 Pt. Buck-in |

Orientation

Inverted Laser osao 0077 m 0279

Normal Laser

Calculated Offset ____

THZTEOOMOMS Projsct:Morl Sek - 2458 Proforences | Notes| Units: in, i

6. Rotate the spindle/l-702SP to the INverted
Position.
Rotate the spindleHZ02SP to théNvertedposition
(A/C connector panel is facirtgwardyou), with
the target in th&lORMal(cable
down) position and ensure the
bubble level is in the center of the
circle. Wait for the readings to
stabilize (approximately 5 seconds).

Note: Do NOT rotate the laser in the chuck.
Always rotate the laser and spindl©GETHER
as one unit.

7. Click RECORD.
Click or presRecordto record the INverted value

|4
File Tools Help

-

| Step 2: Qualify Laser - Spindle Axis
Vv -.0640
H -.0077

Center et
Polling: = ==
Target T-2614-Axis / R—35%Hﬁ
NOTE: Record Data Before Adjusting Laser

Orientation

Inverted Laser 0540 0077 IIEI 0279

Normal Laser

Calculated Offset ____

TOZTOOPPS eProject:Marl Sek - 2458
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8. Rotate the spindle/laser to the NORMal
position.
Rotate the spindleAZ02SP to th&lORMal
position (switch panel facingwardyou withthe
level vial leveled), with the target in tiNORMal
position (cable down) and ensure the bubble lev
is in thecenterof the circle. Wait for the readings
to stabilize (approximately 5 seconds).

9. Click RECORD.
Click or presRecordto record the NORMal
value.

Lathe9 automatically calculates display offsets s
you can adjust the twangularadjustment axes to
zero instead of the calculated Set Point.

Note: While it is not recommended, if you want to se
the raw values, click th@ffset button to turn the offsets
off (the greerON button will turn gray). CliclOffset
again to turn them back on.

10. Adjust the V and H Angular (slope) adjustments
Turn the Pitch and Roll adjustment until the Slog.
values in the Step 2 display are within £.0001 in

(0.012 mm/m) of zero.

If you run out of range, this is most likely due to
the fixturing not being done properly. QC the
fixtures to make sure the mounting hole/rotation
axis is perpendicular to the axis you are trying tc
align to.
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| File Tools Help

( Step 2: Qualify Laser - Spindle Axis
\'} -.0019 ) V
H .0025

Canter

-.0088

H -.0073
_ Siopa

Polling:

REL:LE T-261-demo [} 7-2614-Axis / R-358HR

NOTE: Record Data Before Adjusting Laser

Averaging: B

[[Record | [ Clear Data | [ Procedure | [2Pt. Buck-in )

Orientation HS
Inverted Laser [N
Normal Laser [I@
Calculated Offset |y

T 7O rroject:Mori Sek - 2458

e

/’/{/"IIOOEL L700 Ry

Centering

Angular SPINDLE LASER — S\ | Adi
" = LE LA ~ ustments
Adjustments \\ /
/s i / \\\
Laser Beam /G 0 ‘%\.
Emitted Here .‘/¢ tog = "‘i
\’\ T|/ I
I\ [ /|
|\ 'l
\ /
N LASER EMISSION
Shutter ; - INDICATOR - LED
Control N

Warning!!

If the adjustments start getting tight or very loose,
STOP! You might cause some damage to the lase

adjustments if you turn them too far. The adjustme
have about 3 full turns in either direction before the
run out of range.




Here are the {702SP V and H\ngular (Slope) [Bacie i

values in or close to tolerance. — :
-.0019 BV -.0000
Note: There are no center adjustments with the .0025 § H -.0000
L-702SP since any small centering errors, will be = e e
Averaging: Bl

averagedout by using the NORMIN procedure in Stef Torget [T T-2614-Axia/ R-358HR

NOTE: Record Data Before Adjusting Laser

[(Record | [ Ciear Data | [ Procedure | 2 Pt. Buck-in |
Orientation
Inverted Laser
Normal Laser
Calculated Offsef

Preferences  Notes  Units: in, in/ft

7 MODELLT00 - Centering

11. Adjust the V and H Centeradjustment on L- P [ doweLro
700 Laser until theCentervalues in the display Adjustments ™~/ ¥ o s
are within = .001 in/ft (0.025 mm) of zero. vissiseasic B8 T AR
Emitted Here if £ \
“:‘1:\: < ‘ /;{'v
\ _'-\ LASER EMISSION /
Shutter NN LED
Control P

| 4B Lathe 10 Project - Mori Sek - 2456

12. Here, the L-700 V & H Centervalues are in i
t0|erance . ( S(eﬁpﬁpuﬁallfy Lﬂelndla Axis J
Since theCentervalues were adjusted, t@agular Y - 0005 v -.0000
values should not change (or should change ver el

Polling:

355[18 — Averaging: [EIR

Note: If you have a large center offset to adjust out, t EES™S 1 261 0om0 - here i

NOTE: Record Data Before Adjusting Laser

will probably change the angular values enough to ne
to be tweaked back into tolerance

[[Record | [ Ciear Data | [ Procedure | [ 2Pt. Buck-in |

Orientation vC HC VS HS

Inverted Laser
Normal Laser
Calculated Offse
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Two-Point Buck-In Procedure for T-1295/T-1296 and MultiTurn10

To measure the straightness of all the axes of a multiturn or machining center, it is necessarypoidbltaékin to one
of the axes, usually to the Y Axis. Here is a procedure for budkibhg the Y Axis on a multiturn machine using the L
702RA RightAngle Mounting Fixture.

1. Insert L-702SP into L-702RA Right-Angle
Mounting Fixture.
Insert L-702SP into E702RA RightAngle
Mounting Fixture and tighten the thumb screw ve
tight. Insert the mounting stud into the spindle ar
clamp with a chuck or collet.

Rotate the spindle so the102SP is at the 12:00
position. Lock the spindle if possible.

Make sure the turret set screw is flipped so the b
is coming out théop of the turret.

2. Insert the T-1295 Target into another -702RA
and insert that into the machining head.
Insert the T1295 Target into anotherZ02RA and
insert that into the machining head, so the target
pointed down and the top of the target is pointed
theleft (see the graphic below).

—

t

Note you can also use theZ43 Target Stand to hold
the target.

Remove the Angul ar Len
the light shield.

3. Move the Machining Head Near the Laser and @b bk - H 2
Zero the readout Vv .0000 Vv
Move the machining head down to be near the la ==
(Near Positio. Goto Step 2: Qualify Laserand CH 0000 = Anl;ll »
enter == e

click on2-Point Buck-In. Make sure you are : -

getting readings. If so, then click dero to zero : - :
out the reading Target: |ENEERRER R T-1295 4-Axis 2 ata T Averaging:

To re-zero the value, click on tHén-Zero button — —

and then click oZero button again. If you just
want to toggle the display offset on/off (keeping tl
recorded zero offset) then click on tBéset

On/Off button. Offset

Averaging:
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4. Move the Machining Headto the top of the travel

Move the machining head to the top of its travel
(Far Position).

5. Adjust the Pitch/Yaw Axes on L-702SP

Adjust the Pitch/Yaw adjustment knobs until the
displays read zero or withta001in. (0.025 mm) of
zero.

Note: If you have a Remote Buioksituation, then see
Page78for Remote Buckn - Calculating a Set Point.
We strongly recommend using this formula for L1/L2
ratios > 0.1.

Move back tothe close position and note the
display values.

If the top and bottom values are close to .001 in.
(0.025 mm), then the bueéh is done and you can
hit Zero. If not, then repeat Step$ 2intil the
values are near .001 in. of each other.

Note to measure the straightness gfwé recommend
getting the top & bottom values to approximately .001
(0.025 mm) of each otheiThe last remaining sloparor
in the laser beam will be removédm thedataby the
MultiTurn10 when it analyzes the data.

SeeAppendixA i Remote Buckn Formula & Set
Points(on page 78for a detailed explanation on
the math behind this-goint buckin wizard.
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@ 2Point Buck-in

vV .0002 v
H -0001 | H

Center - Angle

BEL:EIS8 SN95-10003-2x Bl 7-1295 4-Axis (2atal |

Un-Zero

N/A

Averaging:

V -.0011 V
H .0015 ¥ H

Center - - Angle

BE:-188 SN95-10003-2x M T-1295 4—Axi§ (2ataT |

N/A
7

Offset

Averaging:




Step 3i Axis Straightness & SpindleAxis Parallelism

4% MultiTurn10 - MultiTurn10 Project - MT1 — [m} X
File Tools Help

V
H

Center

Polling:

{E 8 T1295-6 1295 4-Axis FL=6 / E t = Averaging:

Points
Distance .00
Z Straightness in’Y (V) L)
Z Straightness in X (H) L)
Pitch .0008
Yaw -.0265
Squareness Zto X 1350

Z (C1)-Axis

(Cony Sa. Data (esord

Bucked-in to C1 Auto Step pirection: ()
TP TOHAMAS Project:MT1 Preferences... | | Notes...| Units:in, in/ft

Figure 44 - Step 3 Data Collection Screen

This step allows collecting active

Note when collecting squareness data for an axis, Hf®2SP
uses the scanning plane to measure one of the 2 straightness ve
of an axis. For example, if the102SP is aligned to the C1 spindle
and theZ-axisdata was measured withe laser beamwe can then

use the perpendicular scan plane to measure the X and Y axes i
squareness to Zn the example to the right, the scan plane is
measuring both the straightness of Y in Z and the squareness of
Z, but the data will be recorded in the SquarenBew

: };Stafﬁﬁtnéss

What the buttons do:

1 Copy Sqg. Datai (Copy Squareness Datagpending on the
axis currently selected, this allows copying of the collecte
squareness datevhich will be input io the straightness rowf a linearaxis. You can lover over the
button to reveal a tooltip that will give the specific dfdsthat the data will be transferred to
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T

Clear Datai This clears data from the currently selected axis.
Important note on clearing data If the displays are set @Genter, then clickingClear Datawill
erase the straightness values for that axis. If the displays are Argtdar, then it will clear the
Pitch andYawrows of data for that axis. If theZ295 is inScanning Modeand Squarenesss
selected, then th€lear Databutton will clear the squareness row of data.
Recordi Records the data point. The cursor will automatically move to the next point if Auto Step is
checked.
Saveil Saves all currently collected data.
Results- Calculates the straightness, parallelism, etc. values, and opens a window with the results.
Direction - Click to reverse the direction éfuto Step. The default direction is left to right.

Alignment Results Screen

45 Results = [m] X

Step 3 Alignment Results

STRAIGHTNESS Parameter
Z-Axis StraightnessinY

Z-Axis Straightness in X
W-Axis StraightnessinY
W-Axis Straightness in X
X-Axis StraightnessinY
X-Axis Straightnessin Z
Y-Axns Stralghtness inX

Y-Axis StraightnessinZ | 0002 | 0020 | /|

[SQUARENESS Parameter| Vaiue | +/-Toler.[in/0ut]
| o010 | / |
XZSquareness | -0133 | ool | |
Z-VSquareness | 0ozs | o010 | |

PARALELLISM Parameter | Value In/0ut
-0001 | .0010

C1-Z Rails Vert. Parallelism

Move... Note: Mouse-over above table items to view any available diagrams.

This screen displays the calculated results. Thékefd side of the screen shows the calculated values, the
tolerancesX = out of tolerancei = in tolerance.

The righthand side of the screen displays a consextisitive image of relevant data. Mouse over the table to
view any available diagrams.
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Step 3: Move Screen

45 MultiTurn10 - MultiTurn10 Project - MT1 - [m} X

Step 3: Maove

File Tools Help

V

BP0 158 T1295-6 Bl T-1295 4-Axis FL=6 / BlueTooth Averaging:

“1 -.0500
FileName { get; set; }

b containing the full path of the file selected in a file dialog.

Front Move

t - @
Reference
l OZ @ W @ Averaged Data I Results... Step 4 Close Averaging:

TN Project:MT1 Preferences... | | Notes...| Units:in, in/ft

Figure 45 - Step 3- Live Adjustment

If you find that the V or H headstock parallelism is out of tolerance, clickithes button from theStep 3:

Alignment ResultsPopup. A live adjustment screen displays the parallelism values and a graphic depiction o
the headstock AOR alignment relative to the guideways is shown. The display values update in real time anc
shim values are calculated for either the front or beekto fix the angular error. Since we only need to fix the
parallelism, shim the frordr the back foot to fix the alignment.

How to Change Shim Values to Back Foot

The default shim calculation is for the front foot. To see the shim for the back foot, cliefotiteshim box
and the value displays for the back foot.

What the Buttons Do

1 Resultsi returns to thé&kesultspopup.
1 Step 4 displaysStep 4: Bed Straightness Resuland provides a graph of the collected data.
1 Closei returns taStep 3
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Changing the Scale

Click on the + oii icon to zoom the scale in or out on the graph.

Locking the Shim

The Vertical shim value is locked by default. To update the shim in real time, click on the lock icon to unlock
it. The Horizontal move is unlocked by default but can also be locked by clicking on the lock icon for the H
axis.

48



Measuring Straightness- Identifying Axis and Parameter Names

When taking geometric data for machine tools, it is important to identify what parameters you are measuring. This has
always been somewhat complicated, especially on multiturn machines. We try to make it easy but there is only so muc
we can do.

To try to make it easier to understand, the labels of the axes can be used to describe what direction the geometric
parameter is varying. So in the example below, for t
straightness pameter of the& Axisin theY direction or put more succinctlyStraightness of Z in 8 Z-Axis

Straightness in .Y In other words, viewing from the front of the machine, this Z straightness error is the movement of the
axis up/down (in the direction &) as Z traverses along its axis (left/right).

k Z-A;(is Straitjhtness
in Y Direction
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See more examples below.
Z-AXxis Straightness in X

This is what some might
is the straightness error of tAeaxisin the direction of the
X axis.

Z-Axis Straightness in Y T = = ]
Z-Axis Straightness

This is what some might iny

Afl atnesso. I t i sZakiginghes - %;

direction of the Y axis.

Y-Axis Straightness in Z

. . . : Y-Axis Straightness
This is what some might Sy inz

is the straightness error of thieaxisin the direction of the
Z axis.
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Y-Axis Straightness in X

This is what some might
infl atnesso. |t i s Ytakism the t
direction of the X axis.

X-Axis Straightness in Y

This is what some might
nfl atnesso. |t i s Xtakisin the t
direction of the Y axis.

X-Axis Straightness in Z

This is what some might
is the straightness error of tieaxisin the direction of the
Z axis.

W-Axis Straightness in Y

This is what some might
Aifl atnesso. |t i s W axignthet
direction of the Y axis.
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Y-Axis Straightness
in X

AR

W-Axis Straightness
inYy




W-Axis Straightness in X

This is what some might
is the straightness error of tié axisin the direction of
the X axis.
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Procedure to Measure MultiTurn Machines for Straightness and
Sqguareness

Pl ease note that Multi Turnl106s measurement of the axe
that is closest to the laser. It is important to follow tidtatakingrule so that the direction of the tilt of the squareness

and parallelism errors will be correct. If this is not followed, then the squareness/parallelism values will be cahect but
interpretation of which direction the axis is tilted will be wror&ge below for examples of how the data points should be

taken.

e 4 5 6 7 8 8
Z Axis
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