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WARRANTY
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other article of equipment to the original purchaberreturned intact to Hamar

with transportation prepaid, and which Hamal
Ha mar 6 s iors tnthave fbeen thus defectiveth€ than this express

warranty, Hamar neither assumesr authorizes any other persons to assume for

it, any other liability or obligation in connection with the sale of its products.

This warranty is not applicable to instrants or other articles of equignt
manufactured by other companies and limited by a warranty extending for less
than one year. In such an event, the more limited warranty applies to said
instrument or article of equipment.
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furnished by the manufacturer.
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the purchaser's personal use.
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Bore9 Alignment Software for the R1307 Readout

Bore9 Alignment Software measures and displays the alignment of multiple bores. It measures bore
straightness (axis centering) and size (diameter) using one of the bores as a reference. Applications
include turbines, engine blocks, rotary compressors, extruder barrels, gun barrels, hydraulic cylinders and
printing press bearings.

Compensating for Mounting Errors

Target and laser mounting errors must be compensated for in order to achieve accurate results in bore and
spindle work. Bore9 uses the NORMIN method developed by Hamar Laser. The NORMIN method is a
quick and precise way of canceling out these errors and eliminates the need for complicated, expensive
fixtures. The wod NORMIN is a contraction dlORM al-IN verted, which briefly describes the method.

One unit (target or laser) is set in the NORMal (cable down) position, and the other rotated 180 degrees to
the INverted (cable up) position. A set of INverted readings is taken. Then the laser and target are both set
in the NORMal (cable down) position and the readings are recorded. In some cases, three readings are
taken: target NORMal and lasé¥erted, laser NORMal and target INverted, and both units NORMal.

The readings are then averaged to cancel out both centering and angular mounting errors and provide a
very accurate resulf\ detailed description ohe NORMIN procedurés foundin Appendix A, beginning

on Page2.

Bore9 Features

1 Live display
The plot displays move with each adjustment, allowing the user to see the misalignment and
correct it easily.

1 Offsets
Bore9 allows the user to develop or enter various offsets or error corrections. The offsets can be
toggled on and off as required and include the following capabilities:
A Zero
A Buckin
A Manual Offset
A Align Target

1 Save, print and analyze recorded data



Preparing for an Alignment

There are several preparations that need to be made before beginning a measurement or alignhment proc
ess. Ensure that 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, readouts or interface, cables, etc. Make a note dathet model number so that the infor
mation can be entered into the program setup.

1 |If a test or measurement is expected to take more tharh@urs, be sure to connect portable
computers, interfaces, and other battiepgrated devices to their external power supplies.

1 Observe safety precautions when setting up hardware. Lock out machines for stationary procedures.
If a machine is running, set up barriers and/or warning signs and route all cables away from moving
parts. Clean and check all equipment, fixtures, and mounting surfaces before beginning any alignment
process.

Connecting to a Computer Interfae

Ha mar Laser o0s computer i Nt wi t h
computer to act as a readout and allow the use of the B
program to perform calculations, display live laser béam
target position infanation, and plot results.

nnnnn

I TheR-358 Interface attaches to the computer with an-R
232 cable and is powered by a lithium ion battery or an
adapter. The R58 is available in both standard (.006J
and highresolution (.00001n.) versions.

1 The wirelessA-910 Interface for Ha ma r Laser
Universal Wireless Targets incorporata built in radio
transceiver available in 900 MHz or 2.4 GHz. Operati
through the A910 Radio Transceiver/Hub, up to 99 Type
Targets may be connected as a Target System Group, an
to ten Target System Groups consisting of 99 targets
group may be used at one time. The 900MHz model has an
indoor range of 300 feet (91 meters) and the 2.4 GHz model has an indoor range 01688 ).
Data transmission is 4 mW and 50 mW respectivéBe Appendix B on Page! for configuration
instructions.

s
DATE: November, 2007

11N
Figure 17 A-910-2.4ZB/A910-2.4XBElnterface

Warning: You must install the A910 Driverbeforeinserting it into the USB port!!!

1 The A-9102.4ZB/A-9102.4XBE Interface is usedfor up to 99 targets The A910ZB is a small
USB-powered 2.4GHz radio transceiver that can readoufpur targets simultaneouslif. you are
using the A910-2.4ZN Interface, see Appendix E on P&agdor configuration instructions.



Connecting to the R358 Computer Interface

Note: Before using the 858 Computer Interface, ensure that the battery is fully charged or that the AC
charger/adapter is plugged in. Make all connections with computer poleét

1. Connect the target(s) to the INPUT connector on the front of the 58 Interface.
The interface can support oneaAis target. It can also support tweagis targets with the use of
an optional splitter cable.

R-358 INPUT COMPUTER

o 28

Front Back

Figure 27 R-358 Computer Interface Connections

2. Connect the R358 Interface to the computer.
Connect the interface to the computer serial port using the stand282R&ble provided. The
connector for the cable is located on the back of the unit and is labeled COMPUTER.

3. Turn on the computer.

Pulse/Continuous Modes (E705 and L-706 Lasers)

The L-705 and L706 Lasers are now equipped with a PULSE/CONTinuous switch, which manually
switches the laser beam betwdauisedand Fixed Beam ModesPulse Modeautomatically removes the
effects of excess (ambient) background light for thE3R7 readouts, providing a more accurate reading.
The R1307Readouts capable of supporting both Pulse Mode and Continuous Mode as well as storing
up to nine different target calibration factors for multiple target uséesse capabilities must lspecified

when orderinga system.

The chart below indicates the operational modes for Readouts/Computer Interfaces that operate with the
L-705/L-706 Lasers:

Mode Readouts Computer Interfaces
Pulse R-1307B2.4ZB, R1307BC,R-1307C, R A-910-900/2.4
1307900/2.4, R-1307%2.4ZB/R-130F (when used with R307900 or R13072.4)
2.4XBE, R-1307+R A-9102.4ZB/A-910-2.4XBE
CONTinuous R-307, R307V R-358
Notes:

1. The F261A and 1266 Targets daot support the PulseBeam Modeand the system purchased is factory
configured to operate iITONTinuous mode when using these targets.

2. When using the-Z00 Laser with the R307 and a 2Axis Targetthe system is factomgonfigured to operate in
CONTinuous mode.



The Model R-1307 Readout

The Model R1307 Readout supports both wireless Unitargaish as the
A-1519, or local (cabled) targets. It is available with a radio frequenc
either 900 MHz or 2.4 GHz ISM band. ThelR07 can be used as th
primary readout or as an additional readout to copy position data cap
by another RL307.

Configuring the R-1307C, R1307%900/2.4 or R-1307-2.4ZB/R-
13072.4XBE for a Cabled (Local) Target

Note: Shutoff power to the readout before connecting or disconnectin
target from the local port.

1.
2.

3.

Connect the cabled target to the local port of the readout
Press and hold the MENU button for approximately two
seconds to enter configuration mode.

Set the Measurement Units

Press the MENU button until the upper display shonist = . Use the UP and DOWN arrow
keys to select eithemch for inches oMM for millimeters.

Set the Dampening Level

Press the MENU button until the upper display sheWlERAGE. Use the UP and DOWN arrow
keys to set the number of averages. Adjust this value as required to suit the application. The
default for this applicatiois 8. For long distance shots, use 16 or 32.

Set the Readout Function to Local Target

Press the MENU button until the upper display shéwsct =. Use the UP and DOWN arrow
keys to seledfvnct = LOCAL.

Select the PSD descriptor applicable to your target

Press the MENU button until the upper display shéwst 6t = nn, wherenn designates the
targetcalibration factomumber.There is one calibration record for each target purchased. -The R
1307 can store up to 9 recordEachcalibration recordn the R1307 has the following target
types:

TGT=0 (for HLI use only. Do not use )

TGT = nn, P.10.10100x10 mm senserpulsed beam mode)

TGT = nn, F.10.101(0x10 mm sensefixed beam mode)

TGT = nn, P.4.44x4 mm sensepulsed beam mode)

TGT = nn, F.4.44x4 mm senseffixed beam mode)

TGT = nn, P.20.2020x20 mm sensepulsed beam mode)

TGT = nn, F.20.2Q20x20 mm sensefixed beam mode)

TGT = nn, P.40.4040x40 mm sensepulsed beam mode)

TGT = nn, F.40.4@40x40 mm sensefixed beam mode)

nn= R1037 Readout number anthtching target number

Figure 37 R-1307Readout

=4 =4 =8 =8 =8 -8 49

Press the UP or DOWN arrow telsct the correct target number, which whiange the second window.
For examplef 6t =02 F. 10. 10 or t 6t =02 P. 10. 10 for R-1307 #2 The PSD sensor size and tyae
fixed to the target calibration record.



Warning!
Targets are matched to speciftalibration records in theR-1307 Readouts. For example, Target #1
must be connected tGalibration Record#1in the R-1307or the calibration is void

Up to 9 different target calibration records can be stored in eacHLBO7. When there are multiple
calibration records, the record ID must match the target ID, so if you have Targetsg&lect TGT=01
to select the matching calibration factors.

The R1307B version of the readouts can only saweetarget calibration record, so each-R307B
readout must be matched up the target the calibration factors were generated with.

7. To exit configuration mode, press and hold the MENU button for approximately three
seconds until the display returns to normal mode.
The R1307 will also return to normal mode automatically after approximately four seconds of
inactivity.
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Installing Bore9

1. Insert the USB flash drive provided into the USB port on the laptop or tablet PC.

2. If your system is configured to do so, the AutoPlay
window displays. ClickOpen folder to viewfiles.

3. If the AutoPlay window does not display, cliSkart>Run.
Click Browse>My Computer and select the USB flash
drive.

4. Doubleclick theMS_Framework4 x86 6fblder and
click dotNetFx40_Full_x86_64.ex#o begin installation
(see Appendix J on Pa@e@). (OPTIONAL , Only if the
computer does not have the latest version of .NET)

5. Click setup.exeo begin the Bore9 installation.

Removable Disk (H:)

-

General options

AT ]

b Use this drive for backup
u?’;’ sng Windows Backup

4:)_ Speed up my system
& usng Windows ReadyBoost

View more AutoPlay options in Control Panel

—
T

Organize v ~a Open Burn New folder
@) Manuals e Name ?
J’ Music =
= pict [ |} Manual
‘ ures
&= Fi | MS_Frameworkd_x86_64
@l Software F :
o o . MSAccessDatabaseEngine
i ﬂ%‘ Install.msi
‘L) setup.exe

A Amy Smith }3 2

1% Computer

“! Network v < 1
y 5 items selected Date modified: 9/24/2014 11:25 AM - 11/18/2014 2:54 P}




What is Bore Plot?

Bore Plot measures and displays the alignment of multiple bores. It measures bore straightness (axis
centering) and size (diameter) using one of the bores as a reference. Applications include turbines, engine
blocks, rotary compressors, extruder barrels, gun barrels, hydraulic cylinders and printing press bearings.

Continuous vs. Individual Bores

Continuous bores, such as rifle barrels, are single bores w e N
lengths are comparatively greater than their diamet i U 0 U
Measurements are taken &glecting points along the length ¢ N~
the continuous bore and taking readings at these cross secti Continuous Bore
Individual bores, such as bearing mounts in an engine block 7 = A7
separate from one another and usually have lengths whicl TN N rN T\ 1%
comparatively shorter than their diameters. One reading £t F i ft1 | 0%z
taken at the center of each bore. If the bore is very narrow DA AL A

target may need to be mounted to a face and centered.
Individual Bores

Error Correction: The NORMIN Procedure

In order to get accurate results, targebunting,and other errors must be compensated for in some
fashion. The NORMIN Procedure was developed as a way of canceling out these errors. It is used in
conjunction with simple fixtures and targets which allow inexpensive, precision measurement. For an in
depth discussion of the NORMIN Procedwee Appendix A beginning on Page

Measuring Alignment and Size

1 To measure alignment of several bores, the laser should be buckédanoparallel toyhe two end
bores. The target is then moved from bore to kamd,the deviation from the end bores is the
measure of the misalignment of the bdter the mosaccurate results, the same target should be used
for all of the bores.

Note: The NORMIN procedure is necessary when performing bmasuremeniwith any target.
The NORMIN procedure is necessary for perforntinge alignmentwith all bore targetsexceptthe
A-510, A512 and A516 SeltCentering Target

1 To measure the sizes of several bores with respect to a reference bore, a reference bore with a known
sizeis selected. The same target is moved from bore to bore (taking care to square up the target as
closely as possible), taking error correction readings. The program calculates and displays the actual
diameters of the individual bores.



The following are the steps common to the different types of bore measurement:

Hardware Setup

There areewoway s of set t i nlwprealignméhtlasers: Laser 6s

1. External Mount - This method uses the111 Laser Stand and thell02 Beam Translator to mount
the laser outside the end bores. A target is moved from the near to far bores anditihe Buck
procedure is used to align the laser to the end bores.

2. Internal Mount - This method uses theT08 Laser with the A14 SelfCentering Bore Adapters to
mount the laser in first end bofEhe A-512 Target and a second®44 SelfCentering Adapter is
mounted in the second end bore. The laser is then tilted (steered) until the readout shows zero.

Bucking In

TheBuckin procedurés needed to align the laser to bore reference points (or a spindle axis of rotation)
so the alignment of other bores carcheckedThe laser is positioned by adjusting the laser b@eimg

a beam translatotd center on the near target, ahén adjusting thiaser itself to point the beam on the
target in the far position. This is repeated until the target gives the same reading in both positions.

Bore Setup
The user enters informatidn the Bore9 Setup Screesiich as the number of and distance between
bores, the diameter of the reference barg, the spacing between points to be measured.

Recording Data

Theuser moves the target from bore to bore, taking data. Data may be takgroiler desired, but the
simplest way is to measure bores in numerical order). When taking NORMIN readings to cancel out
errors, both th&NORMal andINverted readings can be taken for one bore before moving to the next or
theNORMal readings can be taken for each bore in one pass, aiivirted readings in the next.

Plotting Results
The resulting data is displayed on the screen as-&ievwograph.

Saving, Printing, and Reviewing Results
Datamay be saved and customized for review and for generating a printed report.



Hardware Configurations

Pre-installing the Common USB Port Driver (A-910-2.4ZB/A-910-2.4XBE)

This driver is required for th&-910-2.4ZB/A-910-2.4XBE Transceivelin orderto communicate with
targets via the computerdés USB port. The driver
applications as a standard serial port.

Note: You must preinstall this driver prior to connecting thé\-910-2.4ZB/A-910-2.4XBE Receiver (s)
to the computer through the USB port.

Installing the Driver

1. Insert theUSB Flash Drive into an available USB Port.

2. SelectMy Computer, locate theRemovable Disk (Flash Drivéon and click to open it.

3. Select the USECommonDrivers folder.

4. Locate theCP210x_VCPicon and click to initiate the installation process. Tiall Driver dialog
box displays.

5. Select the Windows operating system installed on your computer and open the folder.
6. Click Browseto select an installation folder different from the default folder (optional).
7. Click Install. Once the installation is complete, timstallation Successfuimessage displays
4, Silicon Laboratories CP210x USB to UART Bridge Driver In
; | Silicon Laboratories
2) Silicon Laboratories CP210x USB to UART Bridae
Installation Location: Driver Version 6.3
C:\Program Files\Silabs\MCU\CP210x\ |
Change Install Location... I l Install ] I Cancel I

L —

Figure 47 USB Common Driver Installed
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Configuring the Hardware and Utility Settings

Insert the A910 ZB dongle into any unused USB Pdrhe computer should

automatically assign a COM port number to the dongle.

1. Start the A910 Utility Software. The software should display the COM p

assigned to the Zigbee Dongle (sEmyure 6). If the utility does not
automatically detect the COM port, it must be manually selected (se ) _
Appendix E- Manually Selecting a COM Porn Page58). The Target ' '9ure ST A-910 Zighee Dongle

System ID or RL307 CH (channel) is the numbe=

associated with the -A519/1520 targets or -R307
Readout. If using both the-2519/1520 targets and a

R-1307 Readout, both need to be set to the sa

system ID and channel (sEgure7).

N
&3 HAMAR LASER A-910-2.478 Radio Programmer 1.0.1.2 [

Target System ID or R-1307 CH

Version Information

19200 BAUD
Hardware 1744

Firmware 10E6

L8 J

Figure 6 T A-910 Utility showing the COM Port, System ID
Channel Settings

A-910-2.4ZB Radio

-

Target System ID or R-1307 CH——
| System IDICH =1 ¥; |

Version Information

19200 BAUD Hardware 1744

Firmware 10E6

& HAMAR LASER A-910-2.4ZB Radio Programmer 1.0.1.2 [

and
/or

READOUT

ZigBee Radio Primary Components

Figure 77 Setting the Targets/Readout to the same System ID and Channel
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Installing the Bore9 Alignment Software

System Requirements
1Ghz minimum, 1G RAM minimum (2G RAM recommended), 1.1G free disk space, Scresutides
1024x768 minimum.

Prerequisites forInstalling the Bore9 Alignment Software

.NET Framework
You will needMicrosoft .NET Framework éhstalled on your computer for Bore9 to store data.
If you are not sure if the .NET framework is installed pleasé\ppendix Jon Page72 for more
information).

The following Microsoft Windows® operating systems have been tested with Bore9:

The following Microsoft Windows® operating systems have been tested with Bore9:
Windows XP Professional 2002 SA8icrosoft Vista Business SP1, Windows 7 Ultimate x64, Windows
7 Home Premium SP1, Windows 7 Professional, Windows 8 Pro and Windows 10 Pro.

Notes:
In addition, software for reading .pdf files, such as Adobe Acrobat, is necessary in order to access the program
documentation and read alignment files saved in this format.

Before installing the Bore9 software, ensure that your computer has the latest Windows Service Pack and critical
updates. To find security updates, visitw.windowupdates.conif you are installing on Windows XP 64 bit you
might need to install the Windows Imaging Component.

The Windows Imaging Component-B& can be found at:
http://www.microsoft.com/en-us/download/details.aspx?id=32
The Windows Imaging Component-84 can be founéit:
http:/www.microsoft.com/en-us/download/details.aspx?iell 385.
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Getting Started with Bore9

Hamar Product Registration

In order to protect against software pirat

ing, we havémplemented a simple pred | """ )
uct registration procedure. After a Hamar Hamar Product Registration for

product is installed and when the progran _e ¢

is run for the first time, the user is prompt,  PCID Code

ed to enter the Product Registration Code CC9B 99AD BA1E 01C6
(seeFigure8). To obtain the Product

Registration Code, send the PC ID Code
(automatically generated)splayed on the
screen to HamdraserSupport
(Support@hamarlaser.cQn Hamar rep
resentative will issue a Product Registra S
tion Code via email to complete the regis SR RS :

tration processEnter the Product - - - _
Registration Code and clidkegider . .

Product (SeeFigureQ). The prOdUCt is now Paste from Clipboard Ragisizr Product

registered.

Cancel

Figure 88 Product Registration Scre

& Hamar Product Activation X

Hamar Product Registration for
-

PC ID Code
CC9B 99AD BA1E 01C6

Enter Product Registration Code

CC9B 99AD BA1E 01C6
Paste from Clipboard

Figure 97 Enter Product Registration Code

To begin using Bore9, doubldick the Bore9 icon or select the program from the Windows Start Menu.
The initialization screen displays, providing the number of the current software version.
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Creating a New Project File or Opening an Existing [ e immesioninc T80T 6

Project File | T

Whenthe Bore9softwareopens the Project Selectionscreen “mpmf:f:'"g Project Fles
displays. Here you can either open a saved project or create a nevj| |CrankCase #1

project. This screen can also be accessed by cli€quen Project
from theFile menu

Open Project...

To create a new project, clickew Project and enter a[s newpoecns

pI’OJECt name. Please provide a new Project Name
Project Name

To opena saved project file, clicOpen Project from the File | File | Navigate Help
menu Doubleclick on the project folder and then click on tf Open Project...
*.prj file to open the project.

Close Project

Save...

)

= |4+ [ Search projects

. <« ProgramData » BoreAlignmentApplication » projects »

Organize v New folder =~ 0 @
| =
l | Couple5 Folder “ Name Date modified Type i
18 Downloads
. || Compressor 245 7/23/2012 841 PM  File folder
|| Leser & Target Drawings .
|\ Crank Case#1 7/23/20124:42PM  File folder
|| Manuals
|| Price Lists
9 sales (hl-file) (5)
| Temp Folder

|| Website Edits

" Recent Places

M Deskiop
A Libraries
|| Documents

1 ]

i b

' 2 items

File name: ~ | Project Files (*.pr) -

Figure 107 TheFile Menu

14



Standard Features of theBore9 Screens

Bore9 is structured to guide the user through the setup and data tadldegar There are 5 steps to
collecting bore straightness data:

Step 1i Bore Setup(beginning on Page?4) i enter setup information for the alignment check such as
number of bores, distance between bore, bore diameters and bore straightness tolerances.

Step 2- Target Mounting Error (beginning on Page?8) - an easy procedure is followed to remove the
mounting errors of the target if desired.

Step 3i Laser Setup(beginning on Page?9) i on-screen instructions guide the user through setting up
the laser and making it parallel to reference points.

Step 4i Record Data(beginning on Page39) i bore straightness data is recorded. There are several
different sets of data that can be taken here.

Step 51 Results(beginning on Pagel4) iresults of the data are plotted on a graph and adeastres,

bestfit data algorithm is applied to generate the straightness results and to determine if they are in or out
of tolerance. Reports are also generated in this step.
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The Menu Bar

The Menu Bar in the Bore9 program is located at the top of the screen under the program banner. The
options are File, Navigate, and Help @j. Click with the mouse on one of these optiongi¢av the
associated dredown menu.

-
iE Hamar Laser Instrumentation, Inc. \ \ = |[=] £ |

|Fi|e Mavigate Help |

Figure 117 Bore9 Menu Bar

Once a Menu Bar dropdown menu opens, you can access any item on the menu by clicking it once with
the mouse.

r
w¥ Hamar Laser Instruments, Inc.

The File Menu Fie] Navigate Help
Open Project Opens folder for user to select project to open. New Project...
Close Project Closes currently open project. Open Project...
Save Project Saves current project. Close Project
Preferences Containstabs for user to enter Company information, Save Project
Units, Data Grid Displays, Decimal Displays, Target
Setup and Record Mode. Preferences..
View Comm Porté Click here to see if data packets are coming in to Bore¢ B
Exit Bore9 Stores all current settings, prompts the user to save an Exit

unsaved data, and exits tBere9program.

The Navigate Menu

Bore Setup Displays the Bore Setup e
screen $tep 1 on Page e
24). File | Navigate | Help
) ) ‘ Bore Setup |
Mounting Error Displays the Target ) _
Mounting Error screen Mounting Error
(Step 2on Page8). S(‘ Buckin
Buckin Displays the_aser Breon] Dats ID
Buckin screen (Step@n _ Results
Record Data Displays the Record -
Data screen (Stepah Target B |(None) M H M ’
Page39).
Results Displays the Results
screen (Step 6n Page
44).
Hamar Lasern er
The Help Menu File Navigate [Help ]
‘ User Guide...
User Guide Displays the Usés Guide. | |About -
About Displays the software information. Select Target To Use
Targets
Target A |(None) -
Target B | (None) g

16



Navigating in Bore9with the Status Bar

Software Steps

Click any number on the Status Bar to navigate to thatistibye software The right arrow and left
arrow advaces to the next screen.

Notes —

Click Notesin the Status Bar to open a place t Factory Information (Factory Information)
enter notes for the alignment. This informatio
is printed in the report.

Machine Number (Machine Number)

ites (Notes)

Units
Displaysthe measurement units selected in
PreferencesUnits (see Pagé?3).
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Target Setup

When you buy a new system from HLI,
your target setup should already be-pre
configured into Bore9. If so, then please g
to Step 10 SetuponPage?4to select the
target.

Company Information | Units
Decimal Display Target Setup
Targets
Target Name
A-510
7-218

Data Grid Display
Record Mode

ID Interface Target Network ID Type Se
|7_[R-3sewg 2 [+ o7
|1 [R-358HR |1 14 |67 <

If the target setup data has not been ‘
entered, clickile>PreferencesTarget

Setup. Click New Targetto specify and set

m

Calibration Constants

Center Slope
up a computeinterface and to select a . 1 1
target that reflects the type of work being V- 1 1
performed. He 1 1
H- 1 1

Load Target File... Edit Target... New Target...

Global Project

1. Select the type d€omputer Interface you are usiagd
click Next.
Note: If you are using anR-1307%2.4ZB/R130F
2.4XBE Wireless ReadopselectA-910-2.4ZB/A910
24XBE If you are using the B58 Computer
Interface, select B58HR.The R358SR is for legacy
customers who still have the discontinued3dsD.

Please select a computer interface to use with your new target setup.

Computer Interfaces

[ A-910-900, A-910-2.4

Wireless Receiver for Laptop

A-910-2.4XBE/ZB Wireless Receiver

Zigby Wireless Transceiver for Laptop

R-358 (SR mode or R-355D)

Computer Interface

R-358 (HR mode)

Computer Interface

Current Computer Interface
2. Select theargetyou are usin@nd clickNext. Hover the mouse | _ ::SBHR
cursor over a picture of a device to enlarge the picture. ?’A,m =
Note: It is VERYimportant to match up the target part number [;;“;j""“’" ;J
the targetyou are using.The most important factor is the size e =4
the PSD. Therefore,if your target has a 10x10 mm PSD, it et ol

select any targets that have either a 20x20 mm PSD or 45x45
PSD. I f you do not mat ch
displayin the data.
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| 1-212
4-Auis Target Center Mode (lens removed)

T-218

2-Avis Pass-Through Bore Target with 2.25° OD

T-219
2-Asis Front-Mount Bore Target

1-1218
2-Asis 20 x 20 mm Bore Target with 3° 0D

T-1220

2-Avis 20 x 20 mem Pass-Theough Bore Target with 3° 00

T-1240

2-Axis 20 x 20 mm Pass-Through Bore Target Se¥-Centering

T-261
Simuhtaneous 4-Axis Spindie Target

SDO6 s



3. A popupdisplaysasking you if you want to Ioa
calibration factors. Iyou have a disc with you

{ & \ At this point in the process of adding a new target to your system you

Target F|Ie, you may Ioad mOW C“Ck Yes to > 4 mayloada.TargetvFileifyouhaveolje.lfyoudonothavea.TargetF.ile
. . . then you will be given the opportunity to enter your target information

load your configuration files.Select No to manually. Do you wish to load 2 Target File?

continueif you do not have Target Files

Note: This is only needed for the-368 Computer

Interface.

4. If you clickedNo, enterthe required infor
mation:TargetName, Calibration Date, Target Torget Name o
Network ID, (seeSetting the Target System ID Name | Zibee e
and Target Network 1@n Pages8) and de Serial Number | 1510014
pending on your target, the Calibration - ;‘-‘;‘;‘-1”;-*"910'2-4
Constants. The Serial Number, Focal Length & ot et
Description are optionaNote that théName gt Network 0
field can contairany name that will readily Description
identify the target.

When using cabled targets, the Target Network ID field is replace
with DC Plane.

Calibration Constants

If using the R1307%#2.4ZB/R-1307-2.4XBE/A-910-2.4ZB/A-910-2.4XBE,
you donot need to load any calibration constants. It is only for 858
that calibration constants are required.

Calibration Constants

Center Slope
To loadcalibration constantglick Load TargetFileé t o | oad t v i 1
calibration constants for the target specified in the Target Setup. These ’ = =
are found either on the CD that is sent with a target or in a folder where v . :
theybébve been copied to your har d; H+1

You can also enter calibrati@monstantgrom your calibration reportTo
enter the factors, click on one of theeir Center Entry Boxes. You will get
message asking if you really wantn@ake changesClick Yes
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Notes:
1 When entering the calibration constants fromraated list, click on each field and enter the value
manually

1 Bevery careful entering the Calibration Constants
since they can have a big influence on the values and

Calibration Warning

entering a wrong value will cause big errors in the dat gy Changing Calbaton valus con cause roreous esulsdurng
The standard range for calibration constants is 0.9to
1.1. Any numbers outside of this range should be vie e B

with caution and it is recommended to contact Hamar
Laser to confirm they are ok to enter.

5. Click OK to save the settisg InStep 1: Setupthetargetwill display in thedrop-down menu in
Select Targets to Ushhownon Page?4.

Select Target To Use

Targets ID  Serial Number Interfaces Name
TargetA «| sc-Demo R-358HR  T-212

Target B (N;I;) v .

Description

20



Setting R-1307 Target Network IDto Match the Settings in Bore9 Target
Setup

Setting System ID(Radio Channel)for the R-1307
PressMENU until the upper diglay showsch = nn, with the current Syste

ID (nn) blinking. Use the UP and DOWN arrow keys to set the System ID,

NOTE: nn must be set to the same number as the channel switch setting e918e
Zigbee Dongle or A10 Ralio Transceiver (see Appendix B beginningPaige54.

MENU provides access to the operational functions of tHES®&7, such as

digplay mode, measurement units_, d_ampening, display resolution and d 3%‘,‘: :E%?ﬁ
brightness. In addition, communication parameters between the targe R ——
readout are set throughENU . o gnoes u

1. To use MENU, press andhold the key for two seconds to entef g o n

Configuration Mode and then pressMENU to cycle through the@ e e e
selections. Press the UP arrow key ¢r the DOWN arrow key®) to E

change the settings for a selection.
2. PressMENU until the upper display showsd. = nn with the current Target ID
(nn) blinking. Use the UP and DOWN arrow keys to set the Target ID to match ==

setting of the upper display ID. IE]
3. PressMENU until the lower display showisd. = nn with the current Target ID

(nn) blinking. Use the URNd DOWN arrow keys to set the Target ID to match tne
setting of the lower display ID.

Target Name | A-510
Name | Rod Test
Serial Number | 122345
Interface || A-910-900, A-910-24

Calibration Date || 11/24/2012

Focal Length

Target Network 1D

d_- Upper Display .d_-8 | ID of first wireless scanning target

Lower Display «d_-82 | ID of second wireless scanning target

Note: For fixed beamwireless target or local
target, set both upper and lower ID to the
same number

NOTE: The TNID (Target Network ID) allows the hardware and software *
communicate. If the TNID is not set correctly, the user receives no communici
Each Step in Bore9 requires the user to select the correct TNID, however onc
TNID is selected in Step 2, it should remain selected through the following ste|
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Preferences 8 P

Decimal Display

Select the desired number of decimal points to
used for alignment data displays.

5

==

Company Information

Enter company contact information for the reports
here. If you clickinclude Logo in Reportsandthen
click Browse, you can import a company logo
displayon the report.

Data Grid Display

This tab includes several options that control how

8 Preferences

=
x

Company Information Units Data Grid Display

Decimal Display Target Setup

Decimal Places Displayed

Center

oo 3
ok ®4
o2 (O8]
Global —
| Decimal Display ‘ Target Setup
Company Information Units

Company Information

Company Name (Company Name)
Address (Company Address)

City, State Zip (Company City, State Zip)
Phone/FAX (Company Phone/FAX)
Company EMail (Company Logo Filename)
Company Logo {Company Logo Filename)

Include Logo In R:p;:t-ﬁ')

Record Mode

oK

Record Mode
Data Grid Display

Bore9 takes data and what analysis data is displa)m
in Step 4 Record Data (beginning on Page9).

For most standard bore straightness applications us
HL | 6 scenterng thrgets, clickormal Target
Readingsi Center. .

When usinghon-self-centering bore targets using
theself-centing targets in Measure Mqdelect
Inverted Target Readingi Center. If diameter
change calculations are needed, then sBlecheter
to calculate bore diameter changds this case, you
arerequired take a NORM and INvertedreading at
each bore location. This alleihe software to
remove any mounting error§$CE) in the fixturing
and also calculate the bore diameter change (if a
refererce bore diameter was enteredStep 1 Seup

i
8 Preferences

Decimal Display Target Setup
Company Information Units

DataGrid Display
Select the rows of the DataGrid that you wish to show.

Include
Normal Target Reading - Center
[l Reference Target
(] Inverted Target Reading - Center

Record Mode
Data Grid Display

Select Standard Display ‘ | Select All ‘ |

Clear All

on Page’4).
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Units

Select Imperial (inches) or Metric (mm) and units for any slope calculatibims Slope/Angular units are
used only intheResults Summary iBtep 5: Resultsand in Bore9 Bport where Bore9 shows the results
of the slope of the LeaSquares, Best Fit lineTheangular formats in/ft for Imperial and mm/m for
Metric.

Record Mode
Select the number of data samples for aadtie in the  # preference:

data d|Sp|ay,8aS We” asa date and tlme Stamp and Company Information Units Data Grid Display
comment for each data poinfor thetwo-target Decimal Display Target Setup Record Mode
configuration, youmay set the averaging differently for Number Of Samples Per Reading

eaCh target Target A 10ﬁ Target B 10ﬁ

Recorded Data
Beep on Record

Default Data Description
Include Time [] Include Text (below)

Include Date

[[] Use Random Packets

Global

Cancel 0K
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Setting up a BoreAlignment Project
Step 1- Setup

Enter the setujnformation for thebore alignment project, such as number of bores, distance between
bores, targets being used, tolerances, etc.

€ Hamar Laser Instruments, Inc.
File Navigate Help

Step 1: Setup

Select Target To Use

Targets dbID Serial # Interfaces Name Description
Target A
Target B

| - |
Concentricity

Straightness

Reference Tar

nuuﬂu Project: CAT Columbia - 440 ID Block

Figure 127 Initial Bore Plot screen with Bore Setug

Select Target to Use
Select the target(s) to be used in the alignment sHtthe target you are using is not in the dropdown
list, go toPreferences>Target Setupo add your targgiseeTarget Setupon Pagels).

Select Target To Use
Targets dbID Serial # Interfaces Name Description

Target A A-510 vI|1 v 12345678- R-1307-900, R-1307-24  Another Te This Target is fake

Tal‘get B (None) v
A-510

: |A-516
Bore Spacm_q g

T-218 Fing
T-261 10[_' "

Startina At Bore Number

Even Bore Sp3

Number of Targets
For most bore applications, you will use onlyetarget Select a specific target by clicking the dropdown
list for Target A.

To add a second targetr®-target bore applicationslick on theTarget B dropdown list and select the
target and dbIDWhen using targets,Target A is used in thé&earBore andTarget B is used in thé&-ar
Bore.The procedure for using two targets is explainetiaking Data in Step 4 Two Targets)
beginning on Pagé0.

Note: Two targets can only be used with wireless technology. It is not possible to use two targets wdiBan R
interface.You cannot select the same specific target for the A and B targets.
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Interpreting Target Data Signs (+,-)

Top View - H Axis Center Side View - V Axis Center

Number of Bores
Enter the number gfoints to be measured, either by typing in the number or using the up/down arrows.
A minimum of three and a maximum of 50 points can be specified.

Bore Spacing
Specify whether thebores to be measured ar¢ Bore Spacing
evenly or unevenly spaced. If they aesenly =~
spaced, enter the common distan¢gpacing)
between points angressApply .

If they areunevenlyspacedselectthe Set Uneven
Spacing button to enter the distance betwe
individual points in the grid.

To enter a value, click in the up/dow i s uneven orespacing x
arrows to select the starting an Apelyspacing

ending boresthenenter the value in surting [ 1] Ending | 7+ Distance 0

the Distance box. Click Apply to
save Toclose the entry windowhit Borel Bore? Bore3 Bored Bore5 Bored Bore?
OK. You can also enter valuej|®=E b bz pz b 5 |
directlyinto grid boxin the table.

Note: The words Evenor Uneven
displayto indicate which spacing method
was chosen.
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Reference Bore Diameters
If measuring several bores with respect to a reference bore, Hebec
number of the bore to designate as a reference and supabtlitdvertical
and horizontal diameter.

Reference Bore Diameters

Laser Position
Click on the graphic to select direction the laser is fagefgor right).

Tolerance Bands Tolerance Bands
When the Tolerance Bands feature is i@I$tep 5: Resultsand a tolerance
number is assigned, tigeaphs inStep5 (see Pagé4) indicatewhetherthe
overallstraightnesstiie acceptable straightness misalignment tolerance ov:
the whole range of data point)d boreto-bore straightness data is within the [ aesstes
values specified

Bore-to-Bore ot
This tolerance is thacceptableleviationtolerancefrom one bore to the nex||#%;
bore This applies to eithgConcentricityor Straightnes$ormats inStep 5.

Reference Target

Concentricity +/- 0040 %3
This is the tolerance for the maximum allowable concentricity change fronl menes
lowest to highest value.

Straightness

The overall TIR straightness tolerance for the data. All the data points need to fall withitokance
band to ben tolerance.

Reference Target

Enter atolerance for the reference target when taking datep 4usingtwo targets, where one target
(reference) is used to monitor laser drift. If the display values exceed the tolerance entered here, the
Reference Target displayrns red.
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@ Homsr Laser Instruments, Inc - 8 X

Graphlng Fle Novigate Help — —

PN . g asduieie

When viewing the alignment graphsStep5, a Sinsaiany Iﬁl
Raw DATA (Lasex) Srraienr. TIR ToLemance Vo Besr Fir Swore

green tolerance barddicates the overall bore e o = W e =N

H H H HORIZONTAL AXiS OVERALL 7 +£001 4 w/er I End Bores |
straightness tolerance. If a data point falls outside = == o nl & F = tnd ores |
v

this area, it is out of overall tolerance. For btare | oo socommommon oo
bore tolerance, eed dotted lindetween o

0010

0005 o

measurement points indicates an-ofitolerance o .

-0010

boreto-borecondition between thosero points.

36,00 48,0 0.00 7200 8400 _ $600 108,00 120,00 _ 132.0

06
Top View -- Horizontal Axis (Laser)

3600 4800 6000 7200 8400 9600 _ 108.00 12000 _ 132.00
Bore # 4 Distance: 36.0000 Vertical: -.0009 Horizontal: -.0002

U O UEIE  Project 12b0res
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Step 2i Target Mounting Error — = Offset
The Target Mounting Errouses NORMIN readings to determin A S

mounting and other errors in a fixtuneounted target and adjust

the display to remove the error from the readifidie useis required to takéwo data points: 1) with the
target in the NORMI position; and 2) with the target in theudtedposition. The software calculate

the mounting error and then digg it to the displayed and recorded data to remove the mounting error
from all data points. This isglobaltarget offset and applied to all data unless it is turned off.

Note: When using 410 or A512 Self Centering Targets with thellll Laser Stand, you can skip this step since
any centering errorgire identical for the reference points and the measurement points. Since Bore9 uses the Least
Squares, Besfit data analysis, the centering errors are not important when measuring straightness or alignment
for boreswhen using the end bores as a reference

1.

Coarsealign the laser and target on the numerical display.
Ensure that that laser and target are in position and the numerical display is showing readings.

Select TNID (Target Network ID).

Using the drogdown arrow, select the TNID for the target you a
using to performthe mounting errorThis number should match th
one in theR-13072.4ZB/R13072.4XBE readout(see Pagel).
Normally this is not changed.

The graphic showing the target witlan | displays the prope
orientation of the laser and target for taking the first readimbis
means tonvertthetarget,so the cable is at 12:00.

Click Recordto take a reading

Ensure the target and fixture or bore adapter have be
rotate to theNvertedposition. ClickRecord or press

the spacebap take a reading at the current pPoSItion O e taset
the target and laser. The cursor moves automatically ormal Taget St pdad |
the next fieldn the tableand the graphic showing the

laser and target orientation changes.

Return the target to theNORMal position.
Rotatethe target tdNORMal position and level(The target
graphicnow shows the lettey).

Click Record to take a reading.
PressRecord or press the spacebtr take a reading at the
current position of the target and laser. Wait until the progr

takes all of its samples and displays the readings be
performing the next stefBore9 automatically calculstehe
mounting error offsets and applies them to the displa
reading. You will see the Offsets button shOW, indicating
there are offsets being applied.

The plot screen now reads the laser bgawsition (less
fixture mounting errors). Th®ffset button andStatus Bar ——
indicate thatTarget Mounting Erroroffsets areON. Any [Suscocg rmee=
further readings display with this value subtracted.

To turn off the Mounting Error Offset, click tli@N button. The display offsét removed.
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Step 3i Buckin (Laser Setup)

Budkin (laser setupgalculates sepoints formaking a laser parallel tvo referencepoints usually the
end bores.Use theStep 3 Buckin Wizard to guide you through the Buckin process.

While performingStep 3 Buckin, the following options aravailable:

il IZE BT e

Restarti click to restart the Laser Buickprocedure.

Recordi click when instructed to record data for laser setup.

Previous’ click toreturnto the previous steps of the procedure

Nexti click to proceedo the next set of steps in the procedure.

Finishedi Next becomeds-inished when the last steps of the procedure display. Ginkshedto
proceed tdtep 4 Record Data

Laser Mounting Options

There arghreeways to set up the laser:
1. Extruder Mount - SelectExtruder Mount if using the =705 to align an extruder barrel to the
gearbox.
2. Internal Mount - Uselnternal Mount if using the 1-708 Laser with the A14 SelfCentering
Adapters or if using any bore laser mounted directly in a spindle.
3. External Mount - SelectExternal Mount if using the L-705/L-706/L-708 with the 111 Laser
Stand and £102 Beam Translator.

D2

Figure 147 Bore Setup Display showing Internal Mount

wh il 9 W Wil =
_ um With Yl Wil Wil =

Figure 157 Bore Setup Display showing External Mount
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Step 3-- Extruder Mount

Buckin Wizard -- Internal Mount Results

|E Vertical Horizontal
Normal

W Inverted
| Set Point

ing Type and Click 'Next"

‘ Displays results from Buckin data.

Extruder Internal

Select the laser mounting by clicking tBrtruder Mount graphic. ClickNext.

Place the A705 Chuck Fixture into the counteore in the gearbox and tighten in place. Place
the L-705 into the A705 and rotate it so the top level is centered ircitode (AppendixH
beginning orPage68 or L-705 Extruder Manual for more details)

3. Perform a Rough Bueln of the laser to gearbox AOR to get the laser roughly aligned to the
AOR.

Results

4, To perform theFine Buck-in, rotate the gearbox spindle
(with the A-705/L-705) 180 degrees to thiverted
position, making sure to center the bubble in the circle.

Target . Vertical . Horizontal

Inverted

Normal

Set Point

Click Record.

5. Rotate the gearbox spindle (with theZA5/L-705) 180
degrees to thBlORMalposition, making sure to center
the bubble in the circleClick Record

6. Bore9 calculatea Set Point which is the average of th{f="
two sets of readings.

Inverted
Normal
Set Point

7. Turn the Vertical micrometer on the-105 until the V
display equals th&ertical Set Point and thenturn the
Horizontal micrometer until the H display equals th ... 5 x
Horizontal Set Point

8. The laser is now bucked to the gearbox axis of
rotation(AOR).

9. Repeat Steps-@ to verify the laser is bucked.
10. Go toStep 4: Take Data

aaaaaaa

[HuuBLLE o s
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Step 3-- Internal Mount Laser 7 L-708 Bore Laser

1. Select the laser mounting by clicking the
Internal Mount graphic. dick Next.
2. Select the target to use for the laser setup

using one target, select Target A for the
laser setup. If you have two targets, selec . T W
Target A or Target B for the laser setup. | ) A “ ﬁ
Click Next. = | .

g I - '
Note: For internal mount, you cannot Extruder

choose A+B.

Select Target and Click "Next'

Taraet A Selected Taraet B Selected

3. Follow the onscreen instructions to perform the laser setup.

Nt = DL >EeTUup

3c. Insert Laser and Self-Centering Bore Adapter into 1st
end bore.

3d. Insert Target with Bore Adapter into 2nd end bore.

3e. Adjust Horizontal and Vertical Micrometers on Laser to
adjust (tilt) the laser until the display shows zero.

4. Click Finish to go toStep 4 Record Dataon Pageso.

31



Step 3-- External Mount Laser Procedurei L-706/L-708 Bore Lasers + k111 Laser Stand + -102
Beam Translator

1. Select the laser mounting by clicking the B
External Mount graphic. Qick Next. s
2. Select the target to use for the laser setup. If

using one target, select Target A for the lase
setup. If you have two targets, select Target
or Target B for the laser setup. Clislext.

w

Extruder External Internal

Select Target and Click "Next'
Select Target and Click "Next’

3. EnterD1 distance from the 1111 Pivot Point to the Target in the Near banel theD2 distance
from the near bore to the far boessshownin the graphicon the screena{soseel -705L-706
General Bore Alignmentmanualfor moredetails)

i i

Enter distances for D1 and D2 then click 'Next’

Distance from Laser Pivot to Near Target D1 El

Distance from Near Target to Far Target D2 El

For example:

Distance from Laser Pivot to Near Target D1 = 4.46
Distance from Near Target to Far Target D2 = 12.67

4, Follow the orscreen instructions to record data lf@ar Point and clickNext.

3d. Insert target and bore adapter into NEAR Bore and make sure
the laser is hitting the target.

3e. Adjust L-102 Beam Translator until the display shows zero.
Click Record (or press spacebar).

3f. When recording is complete Click 'Next’

4,
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Data for theNear Target aredisplayed irResultsand highlighted by a green background.

Target  Vertical  Horizontal
Near Target [0 13021000 [ 008205

Far Target
Set Point

5. Follow the onscreen instructions to take data for Baa Target and clickNext.
Buckin Wizard -- External Mount / 1 Target

. Move the target/adapter to the FAR Bore and make sure the
laser is hitting the target window.

. If the laser is not hitting the target, turn the Laser's Hand V
knobs until the display shows target data.

i. Click 'Record’ press the space bar to record data.
j» When recording is complete Click ‘Next’

Data for theFar Target aredisplayed inResultsand highlighted by a green background.

Target Vertical Horizontal
Near Target m .0082

Far Target
Set Point

6. After clicking Next, the LaseSet Pointsare calculated and highlighted in yellowResults

Near Target
Far Target
Set Point
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7. Follow the onscreen instructions to steer the laser beam so thst éinelH displays matchtheV
andH Set Points.

Buckin Wizard -- External Mount / 1 Target

3k. Turn the Laser's H and V adjustment knobs until the display
matches the set points.

3l. Move target/adapter back to NEAR Bore and if display
shows zero, then laser is bucked-in. If not zero, then click on

‘Retake Data’ and repeat steps 3e-3n.

3m. Move target to NEAR bore and match target to set points
with L-102 Beam Translator.

Il = B e

8. If the display does not show zeafter moving he target back to the Near Bprepeat the above
steps until the target displays zero in both the near and far bore locations.

9. When the target reads zero in blaibations then you are ready to move orStep 4to take
data.
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Step 3-- External Mount Laser Procedure with 2 Targetsi L-706/L-708 Bore Lasers + E111 Laser
Stand + L-102 Beam Translator

Bore9 gives you the flexibility to use 2 targets forthebuck f or t hose applicat
hard to move the targets to the near and far

t hrougho t2a8 Tgl220 ar F1240 tamgetsI Here is a procedure totusetargets for

the buckin.

1. Going back to Step 1, you can select 2 targets to be ussdtfiorg up the lasefTarget A is used in
the Near Bore andlarget B is used in the Far Bore.

File Navigate Help
Step 1: Setup

Select Target To Use

Targets dbID Serial # Interfaces Name Description
Target A |A-510 -2 -] 1n A-910-2.47B Wireless Zigt TC A-510
Target B |A-516 <|[1 -] 999999  A-910-2.47B Wireless Zigt A-516 Tar

Note: Two targets can only be used with thd307B2.4ZBR-13072.4XBE technology. It is not possible to
use 2 targets with an-B58 or R358 HiRes interface. You cannot select the same specific target for the A and B
targets.

2. If using the F218 Bore Target + -R25L LargeBore Adapter, you will need to remove mounting
errors from the target. If not using this target, then skip to Step 8.

3. Go To Step 2. Click oBelect Target Ao work onTarget A. For
Target A Rotate the targeb the inverted positioand insert it into
the Near Bore. Click and then cliclRecord for the Target A data
box.

Averaging [ETIER

| )
[ ] L] { ® =
] =

O Select Target A ® Select Target B

T
o128 A
[ Normal Target I I

Calculated Offset

Averaging TSR

\'/ -.0010
H 0041

4. Rotate Target A to the normal position. CliciRecord for the
Target A data box.This automatically calculates a display offs
that is applied to raw values foarget A.
Note: The calculated offset is the target mounting error and it
subtracted fronall readings taken witfarget A

Inverted Target
Normal Target
Calculated Offset
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5. Click on Select Target Bto calculate its mounting erro
offsets.

6. RotateTarget B to thelnvertedposition insert it into the
Far Bore and clickRecord

7. RotateTarget B to theNormal position and clickRecord. Inverted Target
———

Normal Target

This automatically calculates a display offset that is appl—cicuiatea orer

to raw values foilarget B.
Note: The calculated offset is subtracted frafthreadings Averaging ISR

taken withTarget B

8. Click 3 at the bottom of the screen and selEsternal Mount to display the Buckin Wizard
(External Mount/2 Targets). Cliddext.

%% Hamar Laser Instruments, Inc. - o *

file Mavigate Help

V70062

orizontal
Select Mounting Type and Click 'Next' Near Target

- | W Far Target
£ m Set Point

Extruder External

6Bl Proiect 10 bores units: inches [

9. SelectA + B and dick Next.

Select Target and Click ‘Next' Near Ta rget

Far Target
Set Point
A S A&Be
Restart < Previous Next >




10. Enter the distance from the laser pivot to the Near Ta
and the distance from the Near Target to the Far Ta
(see graphic at the bottom screen to see how to me Enter distances for D1 and D2 then click 'Next

the dimensions shown here) Click Next Distance from Laser Pivot to Near Taraet Dl

Distance from Near Target to Far Target D2 63.2510

11. Ensure thafarget A is mounted properly in the Near Bore ararget B is mounted in the Far Bore
as displayed on the screen. Cli&xt.

12. Following the omscreen instructions, we then AdjustlLO 2 Beam Transl ator until

zero. ClickRecord
Buckin Wizard -- External Mount / 2 Targets Results

, 3, IE 'H‘I orlzona
3g. Adjust L-102 Beam Translator until Target A's display shows Near Ta rget I:I

Zero.
Far Target
3h. Click Record (or press spacebar). Set Point

3i. When recording is complete Click 'Next’

13.Flipthe 7218 Target és prism out of the TavgetyB. Then al | ow
click Record. This will calculateSet Pointsfor the Far Target B. We want to adjust the laser to
thoseSet Points.

Buckin Wizard -- External Mount / 2 Targets Results

T Yarget | Vertical  Horizontal

Flip target prism to allow beam to pass through Target A (or Near Ta rget
remove Target A) to hit Target B. Make sure laser is hitting
target window. Far Target

. Click Record (or press spacebar) to record Target B. Set Point

Turn H & V adjustment knobs until the display matches Set
Points.

Click 'Next’

il EE T s
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14. Adjust the HandV knobs on the £706/L-708 until theTarget B display values equal thget Points.

& Hamar Laser Instruments, Inc.

\'J -.0061 V0061

H -.0090 H -.0090

Target o Offsct

File Navigate Help

Target D Offsct

Buckin Wizard -- External Mount / 2 Targets N,
* artica W

3m. Flip target prism back to get reading for Target A (NEAR Near Ta rget
bore). Confirm it maches the Set Points. If not click 'Retake
Data’ and repeat steps 3g-3m. Far Target
3n. Zero Target A readings with L-102 Beam Translator. Click Set Point
‘Finish’.

< Previous

.
e 01— This area displays a simplified mockup of your laser and target setup. It i a side of Vertical Center. l—ﬁ

oo Proiect 10bores [Preferences..| [Notes... Units:inches (£}

15. Flip the prism on the -R18 Target back into the laser beam and note the reading. The readings
should match th&et Points If not, they will be close. Repeat StepsIdito fine tune the setup to

get it closer to zero.
16. If the readings match to tfget Pointsor are very close, you can move orStep 4.
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Step 41 Record Datai Single Target

Once the laser is bucked ime canbegin taking dataNormally a single target is used to take the data.

a
# Hamar Laser Instruments, Inc. - O x

File Navigate Help

Step 4: Record Data

Recorded data is displayed in this grid.

Finish

@ Normal Only

E- --u - a Project: 10 bores

Figure 167 RecordData screen

Recording a Data Point
To take a data point, preBecord or press the space bar. The point will show up in the box selected.
The default position is Bore #1.

Auto Step

Auto Stepautomatically moves from one point to the next, eit
in NORMal Mode, INverted Mode, or in both mod&heck the
box marked Auto Step to toggle the Auto Step feature on and
When Auto Step i©N, the cursor automatically advances to the
next position when data is recorded. When Auto StePRE,
data records at the same position and overwrites the previous data recording. Disabling Auto Step allows
the user to move the target to a point where data has previously been recorded, select that point on the
plot and retake the reading.

Direction Direction
To change the direction to record data, click the left or M@ghection arrow in the

Auto Step area of the screen.

Re-Recording Data Points

To rerecord a data point, click on the point in the data table an
press Record. Bore9 will then ask if you want to overwrite that
point. ClickYesto accept antNoto not record.

Overwrite Data Point

‘6 This data point already contains data. Do you wish to overwrite the
W' existing data?

o ]
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TheTarget Orientation, Measure TargetandLaser Positionicons illustate the seitgs being used by
the software.

' When clicking on a NORM data point in thegrid table,  py——
Target Orientation shows an image of the target wih E: n
N on it.

1 When clicking on an IMerteddata poinin the grid
table Target Orientation Orientation shows an image

of the targewith anl on it.

Inverted VC
Inverted HC
TBMVC
TBM HC
TSCEV
TSCEH

Taking Data in Step 4(Single Targeti typical use)

1. Select theAuto Stepmethodto use in theAuto Stepbox at theébottom of the screehnormally this
defaults taNormal Only.

2. Insert the target/adapter into the first bore. CRacord or presghe spacebar to record the data
pointt. The green highlight box ( Ad&amasQnly in AutovBiep | mov e
is selected If Auto Stepis Off, then click on the next point to record.

3. Move target/adapter into the second bore and repeat $ep Pages) to record data.

4. Continue until all the data has been recorded.

an
3% Hamar Laser Instruments, Inc. - a X

Step 4: Record Data

File Navigate Help

e Nu
Distance
Normal VC
Normal HC

[ Resart |
Auto Step
© Off
@ Normal Only

B o g  Proiect 10 bores Units:inches [}

40



Step 41 Record Datai 2 Targets

In some case, it may be required to use 2 targets to take bore data, such as in marine applications where
the bores are in different rooms in a ship. In this case, Bore9 needs to be putairget 2node by
selecting a second target in Stepee page 25When this is done, you will see 2 readout displays. One

is marked ATarget A0 and the other ATarget BO.

Step 4: Record Data

Tmo’mm ‘ wmr“d\Hmj

B UG Project 10bores

Recording Data with 2 Targets

When recording data with 2 targets, theurceof the data point needs to be selected by clicking in
Measure Targeteitherthe icon forTarget A or Target BThe default isTarget A

Measure Target

To change to Target B, clickndhe greyeebut Target Bimagein Measure Target You E\
will see the readout for Target A greyaat and Target Blisplaysnormally.

Vv .0046 [|'V'"™.0046

H -.0096 H -.0096

Target TID Offset Target TiD

A I Em B

Figure 17 - Target A Selected as Measuring Target

Figure 18 - Target B Selected as Measuring Target

With the desired target selected, cliRlecord to record the data point from that target in the grid. You
can switch back and forth between targets for any point in the data grid table.
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Step 41 Recording Alignment Data and BoreDiameter Changes

When using Hamar dés bore targets | n | ReferenceBoredi 1t
recorded as well as the change in bore diameters. You must first measu =
reference bore using a set of calipers. You must measure the diameteraatdb; eticl Dtsmeter ] i
12:00 (vertical) and 3:00 and 9:00 (horizontal) and enter those values
Reference Bore Diameteentry boxes irStep 1 You can also select which bo
number you want to use as the reference. All other bore dianaegsrsmpared to the Reference Bore
Diameter to calculate the diameter shown in the data table.

Note: Measuring for bore diameter changeannot beperformed with amA-512 Target in the A514
Adapter. These adapters are sedinteringonly and cannot be used foneasuring borébore-diameter
changs. However you can use the-B12 with the AB12STA and A12LTA Bore Adapters in to
measure borgliameter changeg&nsurethat thetargetis inserted into theneasurement modside of the
adapter.

You can also usthe A-510 Target inwith the A- A-510STA and A10LTA BoreAdaptes. Ensurethat
thetargetis inserted into theneasurement modside of the adapter.

You can also use theZll8 2Axib Bore Target and the-225L LargeBore Flange Adapter.
Procedure

1. Ensure all of the boxes are checked in the

Preferences/Data Grid DisplaxceptReference | Decimal Display Target Setp Record Mods

G i | Units Data Grid Display

DataGrid Display
Select the rows of the DataGrid that you wish to show.

Distance

Include
[#]  Normal Target Reading - Center
[¥]  Inverted Target Reading - Center
[¥]  CE-Centering Error - Center (N-1)/2

Reference Target
Diameter

¥
[¥]  TCE-Target Centering Error - Center (N+1)/2

| select Standard Display || Select All J Clear All

2. In Step 1: Setup (see Pagé4) enterboth a Vertical
and Horizontal Reference Bore diameter. A e T Coer

Targets
TargetA T-212 1 - 11101 A-910-2.428 Wireless Zigh T-212-1
TargetB  (None) -

Bore Spacing Reference Bore Diameters Laser Position
Even Bore Spacing Uneven Bore Spacing ry

Number Of Bores 12 :] i

| > I
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& Hamar Laser Instruments, Inc. = o X
File Navigate Help o}

3. Record eadingsn both theNormaland
Invertedpositionsfor each bore location
(number) The user can take all of the
NormalreadinggselectNormal Onlyin
Auto Step)and then all of thénverted
readingqselectinverted Only in Auto

Step)or takeNormal+ Invertedreadingsat | S — : e — , ; o

each locatioriselectNormal and Inverted L £ — om | o ; 11—

in Auto Step). L L
Diameter V |;ﬁc‘m I;?::;B '::‘;g;ﬂ IBQ::'IZU I::\‘:A 18?:“6 If:;:s I:::IZB 1‘1:2

17.9986 18.0002 18.0014 18.0004 18.0004

0036 0102 -0089 0056 0076

Note: Theseltcenteringtarget adapters
and handles are designed to firmly hold t T [ Oenaion

target in place when inserted in thisrmal o
position. When the target is inserted in thdl ST TEE
Invertedposition, it is necessary to hold th{gu G L@ o g prie 120 Prterences [Notes] Unis: nches [
pole or handle with upward pressure to

firmly hold itin place or it will fall out.

Normal VC -.0040 .0004 0061

4. During the data recording you will notice that the DiametendH NormalHC | 0090 0054 0054

rows wil | show the word nPrOCEIn:;r::gc 0050 005 0054

will not be calculated until all the data has been taken. When the lcamnc 5000 0000 2000
data point has been taken, the calculated diameters will appear in t—amseriH Froceming Procesine|

respective rowsThis data will also appear in the data grid in the gy e s et

report and can also be viewed by clickwigw Data in Step 5 which
brings up the data table from the report.

3P ViewData X

Alignment Data -- Bore-To-Bore Straightness

(Straight.)  (Straight) (1,10) .10

-
11.50 .0000 0000  [IEIZE|

3 24.00 .0000 0000 E

4 35.50 .0039 0000

5 48.00 .0043 0011

6 59.50 -.0062 0090

7 72.00 .0000 0000

8 83.50 .0000 0000

9 96.00 -.0013 0013

10 | 107.50 .0000 0000

5. To view thealignmentresults, tick 5 on theStatus Barto go toStep 5: Results
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Step 51 Resultsand Analysis

Bore9 offers several diffent ways of viewingand analyzinghe recorded data depending on the
application. The alignment results are displayed in the Summary Table and tolerance bands are shown on
the graphs. The Overall and BéFe-Bore tolerances are illustrated on each graph.

Plot Reference

Boresi Concentricity Plot 1 SelectBoresi Plot Reference
1C1 SUMMARY IO

Co.n Ce ntrl Clty « CONCENTRICITY (BORES) Max DEVIATION TOLERANCE /o BEST FIT SLOPE E

This plot reference makes the designated bore — o0 o % Wi

numbers theeropoint and plots the positions of the Moo o % o (B

remaining bores in relation to selected bore humbt " s

. . . Concentricity (Bores)

For each bore locatiothe horizontal and vertical O taser

targetdata valuesire converteéhto a radial T

measurement (length of the radius and the angle t Bl E—

radius is located) The radial measurement ST rS—ra——

represents the concentricity error for that bore
relative to the reference bores chas&hese values
are therplotted in a single grapdind a tolerance
band (green shaded area) is shotwmy data point - : : m——
outside the green shaded area means it is out of R R R A R S
tolerance for that axis.

Boresi Straightness Ploti SelectBoresi — o
Str a|g htness STRAIGHTNESS (BORES) TR ToLERANCE /O BesT Fit SLope
This plot reference makes the designated Dore oo s o o o S
nUMbers thgeropoint and plots the positions of the =~ »=<>ess — on o X S
remaining bores in relation to selected bore Side View -- Vrtical Axis (Bores) o
numbersFor each bore location, the horizontal an¢ .
vertical targetdata values are adjusted to timsen - o
reference bores and the results are plotted out Bt it ine
individually for the HandV axes Any data point " Top View — Horizontal Axis (Bores) 2 rol Band
outside the green shaded area means it is out of J -

Undo Zoom

tolerance for that axis. —

View Data...

11.50 24.00 35.50 48,00 59,50 72.00 §3.50 96.00 107,50 Print Report...
Bore # 7 Distance: 72.0000 Vertical: .0017 Horizontal: .0000

BoresPlot - Changing Reference Bores

To change the reference bores, clickupg&own arrows and the reference bores chan e _
The data and graphs adjust to reflect the new reference olieking End Boresses 15
the bore reference to the first and last bores.
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BestFit Plot i SelectBest Fit

This plot $10ws thealignmentof the bores relative to
the BestFit line, which iscalculated by usinthe
LeastSquares, Bedgit algorithm The data is then
analyzel and overall straightness TIR values are
calculatedor the V and H axes. Then for each bore
location, the raw data is adjusted to take out the sloj
of the BestFit line and then result is plotted dthe
BestFit line becomes the X axigjith upper and
lower tolerance bandgreen shaded arefoyr the H
and V axes Any data poinbutside the green shaded
area means it is out of tolerance for that axis.

SUMMARY Boces
STRAIGHTNESS (BEST FiT) TIR TOLERANCE 70 BesT FIT SLOPE

VERTICAL Axis OVERALL 0106 +.0006 x 0001 IN/FT

HORIZONTAL AXis OVERALL 0094 +.0006 b 4 -.0001 IN/FT

VERTICAL BORE-TO-BORE DEVIATION (MAX) 0106 0005 b4 N/A

HORIZONTAL BORE-TO-BORE DEVIATION (MAX) 0091 0005 b 4 N/A

Side View -- Vertical Axis (Best Fit)

0080
0060
0040
0020
0000

-0020 | .
-.0040 b
-.0060
0080

00 11.50 24.00 35.50 48.00 72.00 83.50

Top View -- Horizontal Axis (Best Fit)

59.50

0100

0050

0000

0050

0100

The BestFit Plot isespecially useful becauge
removes any excess error in the data from the laser

48.00 59.50 72.00

beam not being perfectly aligned to the end bores. It

also makes the laser setup faster sthedaser beam

does not have to be exactly centered in the bore to get accurate straightness measurements.

Laser (Raw Data) Ploti SelectLaser

This plot $iowsthealignmentof the bores relative to
the laser bearfraw data) and shows individual plots
for the H and V axe# dashed black line indicates th
BestFit line andis shown withupper and lower
tolerance bandsvhich aredisplayedt around zero as
agreenshaded areany data points outside the gray
area indicate that the datet is out of tolerance
relative to the lasdwmuck-in.

SUMMARY o _
RAW DATA (LASER) STRAIGHT. TIR ToLERANCE 170 BEsT FIT SLOPE
VERTICAL AXIS OVERALL 0105 +.0006 b 4 0001 IN/FT
HORIZONTAL AXiS OVERALL 0090 +.0006 x -0001 N/FT End Bores |
VERTICAL BORE-TO-BORE DEVIATION (MAX) 0105 0005 X N/A -

HORIZONTAL BORE-TO-BORE DEVIATION (MAX) 0090 0005 b 4 N/A (e Straightness.

Side View -- Vertical Axis (Laser)

0080
.0060
0040
.0020
.0000

10020 {0
10040 | ve""
-.0060

10080

Show Features
1 Best Fit Line

00 11,50 24.00 3550 48,00 59.50 72.00 83.50

Top View -- Horizontal Axis (Laser)

Tol. Band

Undo Zoom

To Laser Right
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ShowFeatures Show Features

To ShOW or hide a descriptive line on the plot, either check or uncheck the Best Fit Line
appropriate box.
Best FitLine Tol. Band

For the Laser Plothe Best Fit line is shown on the plot adashed black line.
Click on the check box to toggle the B&4t line on/off.

Tol. Band
Click to toggle the Overall Tolerance Bar({dseen shaded are@N or OFF.

Red Dotted Line on Graph

A red dotted linendicatesthat the difference of one
borebés data is greater” dat a
more than th&oreto-Bore tolerance.The e
calculation compares the data from a bore Iocat|0| R

to thepreviouslocation. For example a red dotted

line between bores #1 and 2 means the data for bss.so 4800 5950 7200 8350 3500 107.50
#2 is greater than the data for bore #Intyethan P View - Herizontal Axis (Bores)

Cursor hovered
the allowable Bord o-Bore tolerance value. over Bore #4 ..*...

..
o
o

Detailed Data at Each Bore Locatiori Laser,
Best Fit and Bore Straightness \
Hover the mouse cursor over atgtapointto view
thedata for that point. Aed squarelisplayson the
graph to indicate which poirg selected At each
point, you will see:

35.50 \. 48.00 55.50 72.00 83.50 96.00 107.50

Bore # 4 Distance: 35.5000 Vertical: .0072 Horizontal: .0000

9 The cumulative distance to the data point/bore
1 The Vertical Value (adjusted for tldot Referenceselected)
9 The Horizontal Value (adjusted for tRéot Referenceselected)

Detailed Data at Each Bore Locatiori Bore-Concentricity
For theBore-Concentricity plot, hover the mouse cursor over atatapointto view thedata forthat
point. Ared squarelisplayson the
graph to indicate which poiig
selected At eachbore locationyou
will see:

9 The cumulative distance to
the data point/bore
The Vertical Value (adjusted for tlrdot Referenceselected)
The Horizontal Value (adjusted for tRdot Referenceselected)
Radius valué the converted radial value (adjusted for et Referenceselected)
AngleT the angle for the radius value

Bore # 9 Distance: 96.00 Vert: -.0008 Horiz: -.0013 Radius: .0015 Angle: 30°

= =4 -4 A
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Other Features of the Bore Plot Screen

Zooming in on Graph Data
For a large number of data points, it may be desired to view a smaller part of the

graph to better see the results. To zéorman an area, just click and drag a box o
the data points to zoom in to and the graph will display the zoameéakta points.

Undo Zoom
Click Undo Zoom,to remove the zoomed in area [ View Data... |

Laser Right/Left

To change the orientation of the laser beam on the screen to tteéiphysical
setup, seledtaser Right/L eft. This flips the data back and forth to reflect the orientation.

View Data
Click to view the recorded data and analytsisprint in the report. Any box in the data table that is
highlighted inred indicates that it is out of botte-bore tolerance relative to the bdreforeit.

&8 ViewData X
[——

Alignment Data -- Laser (Raw Data)

1 .0001 18.0000 18.0000
2 12.00 -.0010 -.0004 -.0004 17.9938 17.9986 .0011 45°
3 24.00 -.0006 .0001 .0001 17.9970 17.9998 .0006 45°
4 36.00 -.0009 -.0002 -.0009 -.0002 18.0070 18.0002 .0009 45°
5 48.00 .0013 0001 [EEECUENEN 0001 18.0044 18.0014 .0013 225°
6 60.00 .0000 -.0001 -.0001 18.0016 18.0010 180°
7 72.00 .0003 .0003 .0003 .0003 17.9978 18.0004 .0004 225°
8 84.00 -.0009 -.0002 -.0002 18.0018 18.0004 .0009 45°
9 96.00 .0008 .0001 .0001 18.0008 18.0016 .0008 225°
10 108.00 -.0004 .0001 .0001 17.9992 18.0004 .0004 45°
11 120.00 .0008 .0001 .0001 17.9972 18.0006 .0008 225°
12 132.00 -.0003 -0001 [EECCCERN| --0001 17.9954 18.0000 .0003 45°

Close
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Generating a Report

Click Print Report to print thealignmentreport to a
selected printefseeFigure 19).

A report may also be saved as a .pdf file, howdve
is necessary to hawsftwaresuch as Adobe Acroba
installed on your computer in ordey generate this
type of file Click Print Report and select your .pdf
generating software as the printer name. Yava
asked to spefy a file name for the report (se
Figure 20).

General ]

— Select Printer -

(1" HP Officejet 4500 G510n-

@HP Officejet 4500 G510n-

(@ HP Officejet 4500 G510n-z (Copy 1)

< | 1 |

!é!} Microsoft XPS Documen

»

= ==
Location:
Comaa: Find Printer...
—Page Range o
“ Al Number of copies: |1 32
€ Selectio ¢ Curent Page
€ Page ¥ Colla
. - PIEIRE ]
LU T
Print Cancel | &

8 e 20 e

Z pdf Printer Image [SaveasPdfjpg] o8 =%~ - ==
- Seoch T2 2
P Pri o) = -
= Organize v New folder o (7]
General a
I I AppData 2 Name Date modified
Select Printer i3 Contacts
% Add Printer 8 HP Laserjet 5500htn PCL & Desktop No items match your search
= Adobe PDF k) HP Officejet 4500 G510n- B Downloads
& Fax " HP Officejet 4500 G510n- - )
§r Favorites
‘ i ’ @ Links
Status: Ready Preferences '/ My Documents
Location:
; Find Priter. I BlackBerry
|, BoreAlignmentApplica
Page Range I projects
g Mmoo oo [T ] ) Tesn
€ £ I Test2
& r
il 2 33 o
J. Couple5ReportData ~ < LU A
File name: m v
Bt | Cancel | ooy | Save as type: | PDF files (*.PDF) ~|
@ 4 Hide Folders [ Save ] [ Cancel ]

"

Figure 207 Saving a report as a .pdf file

Figure 21 shows a sample-gage report generated b
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WP LASER.

Project: 30bores
Report Issued By Result Graphs
Company Name:
Address:
City, State Zip: 0.025
0.02
Phone/FAX: 0.015 Pra, 2 - 2
001 g
Company EMail: °'°“:
-0.005
_ = -0.01
Machine Information -sais
-0.025
Factory Name: 0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 160 152 204 216 228 240 252 264 276 288 300 312 324 3%6 348
Machine Information:

Top View -- Horizontal Center

Notes:
Alignment Results 001 —
o

Alignment Check Value Tolerance In/Out -0.01
Vertical Straightness .0084 0 2
Horizontal Straightness 0113 0 0 12 24 36 48 60 72 54 96 106 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348
Vertical Bore To Bore 0073 0
Horizontal Bore To Bore 0073 o

Setup Information

Number of Bores 30
Distance between bores 12.00
Units inches

Overall Tolerance

Bore to Bore Tolerance

Target / Interface

Serial Number

Calibration Date 1/1/0001

Alignment Data

Alignment Data (Continued)

Bore # Dist V Raw H Raw Rad Ang Pos
1 0 0154 0137 .0039 255
2 12 0118 0155 0027 182
3 24 0101 0129 .0017 265
] 6 0138 0083 0048 202
5 48 0091 0124 0029 263
6 60 0118 0144 0016 191
7 72 0144 0156 0035 218
B 84 0112 0146 0020 212
9 9% 0099 0127 0025 267
10 108 0106 0095 0038 210
1 120 0106 0153 0031 220
12 132 0158 0130 0030 268
13 144 0158 0131 0029 266
14 156 0127 0162 0032 184
15 168 0152 0070 0063 200
16 180 0150 0143 0023 234
17 192 0112 0141 0023 241
18 204 0139 0083 0042 188
19 216 0092 0126 0042 265
20 28 0102 0088 .0053 218
21 240 o7 0130 0019 269
22 252 0120 0101 0034 210
23 264 0181 0094 0056 229
24 276 0137 0146 0015 188
25 288 0153 0184 0054 194

Figure 217 Bore9 Report
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Exporting Alignment Data to Excel Spreadsheets
To export alignment data to an Excel spreadsheet for further analysis, do the following:

1. Locate theProject Folder where youlata is saved the default is:Documents/Bore Alignment
Application/Projects
Note: When data is saved, a project folder with the name you entered is automatically created. For
example, if you save a project nanTezst, a folder is created calle@estthat is located in My
Documents/Bore Alignment Application/Projectdis folder includes several files as well as the
alignment data for the saved file.

2. Open the folder and locate the file with g@me name as thelder namefollowed byRecordData
For example, for th@est project namethe Excel data filename test.recordData.csv Also created
is a file called projectnaméresults.csvfile, which contains additional data not provided in the
(projectnamégrecordData.csvfile.

Q » Computer » COMPAQ(C:) » Users » Hamarlaser » My Documents » BoreAlignmentipplication » projects » test v|éy

egance Include in library » hate with v
bballard
Defaun

3. Defaukt User

45 Hamar Laser
AppData
59 test BoreSetupEvenCummudatrie csv
2. Apphcation Data = =
45y test MountingError A csv
ontacts
test pe)

& Cooloes

& Desktop

8 Downloads
Favortes
Kons

# Lnks

# Local Settings

. My Documents
4 |. BoreAlgnmentApphcation
4 . projects

9999

Couple 5 Report Data

3. Assuming you havilicrosoft Excel installed, doubtelick the filename. This automatically opens
Excel and displays the data.
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Cn) d -
=7
4 Home Insert Page Layout Formulas Data Review View Team

=1 & Cut Calibri 1t A AT gl - =p Wrap Text General v E. M Norm
Paste Pt B I U- .| Oy~ A - EEE EGE ‘,j”e, & Center ~ $ - % /%8 os Canavt‘:nu Format
2'C . Format Painter - e 5 i ook Y E 22 Formatting ~ as Table *
: Alignment
Al - J« | Bore Number
A 8 C D E F G H | J K L M
Bore Number l 1 2 3 B 5
Distance 6 12 18 24
Normal VC -0.0004 -0.0004 -0.0004 -0.0004 -0.0004
Normal HC 0.003 0.003 0.003 0.003 0.003

Ref. Target VC
Ref. Target HC

W NN B W N

ol e
g»—‘Dw

gt

n

Where:

Distance = distance between each set of bores

Normal VC = the Verticahxis misalignment data relative to the reference points chosen (Best Fit, Laser,
Bores, End Bores)

Normal HC = the Horizontadxis misalignment data relative to the reference points chosen (Best Fit,
Laser, Bores, End Bores)

Ref. Target VC = the Verticalxis misalignment data of the reference target taken at the same time as the
boremisalignment data.

Ref. Target HC = the Horizontalxis misalignment data of the reference target taken at the same time as
the bore misalignment data.

Inverted VC = the inverted Verticalxis misalignment data (#felectedn Preferenceps

Inverted HC = the inverted Horizontakis misalignment data (#electedn Prekrencepl

SeeAppendix Gi Entering Data Manually in Bore9 beginning orPage61 for instructions on how to
enter data manually into Bore9.
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Appendix A - The NORMIN Procedure

The NORMIN method was
developed by Hamar Lase
Instruments as a way O

compensating for laser or targe B

. : : « You are seeking the bore center relative to the laser beam (TBM).
mountmg errors _In bore or S_pmdh « The readout information provides the target center relative to the laser (TSCE).
work. The word is a contraction o|. The NORMal reading is taken with the target cable down.
ANORMaNverted o « The INverted reading is taken with the target cable up (180°).

The NORMIN Method
The Relationship of the Three “Centers”

describes the method. It is quit @ True Bore Center

similar to the four clock readings S @ Laser Reference Centerline

taken with dial indicators but uses Byt Gaator

laser and a tget instead. The

NORMIN method is wused in

conjunction with simple fixtures anc ‘ @ i Ll T

targets that allow inexpensive, @ f 1

precision measuneent. The " ® ' R

target/fixture is set in the bore o 3 : [~ -—A.

spindle in the NORMal position | 117

(cable down) and the reiags are | . The Relationships

recorded. Then the target/fixture i ; TBM = NORMal reading -

rotated 180 degrees to the INverte © Dhvetediesdingdhided by 2
TSCE = NORMal reading +

(cable up) posion, and a second se
of readings is diained. The two sets
of readings cancel out centerin

H ] TSCE
errors and provide a very accura @ Tesor @ SariEarmor
resu":. Misalignment Concentricity Error

INverted reading divided by 2

There are three centers involved
bore alignments: the True Bore
Center, the Target Center, and ti
Laser Reference Centerline. It
mounting fixtures were perfect, the Target Center would be located at the True Bore Center, and if
perfectly aligned, the True Bore Center would be located at the laser beam center. In reality, however,
they seldom line up. An example of the three centers with respect to one another is skigwreif2.

Figure 22 -- Three centers of bore alignm

Two relationships can be calculated from these three centers and two sets of NORMIN readings: the
Target Sensor Concentricity Error (TSCE) and the True Bore Misalignment (TBM). The True Bore
Misalignment (TBM) is used when it is desirable to know the true bore centerline position relative to the
laser beam center without fixture errors. Usually, the laser beam center is where a borghoeidbe

located, and the TBM shows &stuallocation. The Target Sensor Concentricity Error (TSCE) is used if

the operator wants to place the laser beam center exactly in the middle of a bore.

The general rule is: buck in to the TSCE and measure the TBM.
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The readout always shows the displacement

between the Target Center and the Laser Be
Center. When the Target Center is not on 1
True Bore Center, the numbers and the sic
on the readout will change when the target
rotated because the Target Center is move(
a different location in relationship to the las:

. True Bore Center

. Laser Beam Center

Target Center

beam.

Figure 23 represents the target in th'

NORMal position, with the cablelown If

each square represents .0Did, the Target |
Center is .002n. higher than the Laser Bear !

Center (+.002n.) and is .001n. to the right of
the Laser Beam Center (+.00).

Figure 24 represents the target in the INverte
position, with the cableip. When the target is
rotated, thesignson the readout are also rotate
Therefore, although the Target Center appe
to be to the right of and lower than the Las
Beam Center ifrigure 24, the vertical readings

Figure 237 Target in the NORMal position

. True Bore Center

‘ Laser Beam Center

Target Center

are positive,and the horizontal readingare |

negative. When the vertical TCE is calculate

(NORMal+INverted divided by 2) the Targe
Center is .004n. higher and .00®. to the right |
of the True Bore Center in the NORMze
position.

The table below shows the calculation of tl
vertical and horizontal TSCE values.

Figure 247 Target in the INverted position

NORMal Vertical Reading +.002in.
INverted Vertical Reading +.008in.
Total +.010in.
Divide by 2 =Vertical T SCE +.005in.

NORMal Horizontal Reading +.007in.
INverted Horizontal Reading -.001in.
Total +.006in.
Divide by 2 =Horizontal TSCE | +.003in.

If you place the Laser Beam Center exactly on the True Bore Center with the target in the NORMal
position, the readings will show Vertical +.086 and Horizontal +.008.
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Appendix BT The A-910 RadioTransceiver/Hub

Front Panel Features

1. Power ON indicator and Low
Battery indicator

A-810 RARIC TRANSCEIVER / HUB

2. Internal backup battery charging ¢ @|c dhlcye's ol
indicator and USB  LINK |G el o
ESTABLISHED indicator 1l vt B A Bl

3. TXindicator: blinks when device is
transmitting data to the target(s)

4. RX indicator: blinks when the
device is receiving data from targe
or other transceivers.

5. System ID setting switch set to the
same number astheR3 07 6 s
(Channel) number.

Rear PanelFeatures 0 )
1. Not used
2. USB/Data I/O Port
3. Power Switch
4. External power supply: required
only for computers that canno
provide adequate power (5V, 40
mA) through the USB part Figure 261 The A910 Radio Transceiver/Hub REAR PANE
Note: When using the USB
ExtendeE cable extension Kkit, plug
the A910-2.4 into an A/C power supply.
5. Antenna

See Appendix Con Page56 for radio specification details.

MODEL NUMBER PRIMARY FREQUENCY
A-910-900 900MHz
A-910-2.4 2.4GHz
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Using the R1307 with a Local Target and the A910 Radio Transceiver

Setting the Target Network ID and System ID for the R1307 Readout
To make the unit visible to all other raeéoabled
devices, you must set the Target Network ID and
the System ID for the readout.

1. Set the LocalReadout/TargetNetwork ID
Press the MENU button until thgperdisplay
showsi d.= nn (nn is also equal to the-R
1037 number) and the matching Target

R-1307 WITH A LOCAL TARGET AND

r— THE A-910 RADIO TRANSCEIVER
READOUT, MODEL# R-1307

CONFIGURE READOUT AS FOLLOWS:

- SET 'FUNCT' TO LOCAL

- SET'ID' OF UPPER AND LOWER DISPLAY TO
THE TARGET NUMBER

- SET 'CH' TO THE SAME VALUE AS THE

* SYSTEM ID' SWITCH SETTING OF THE A-910

numberwith the current Target IDn) _
blinking. Use the UP and DOWN arrow keys l RATRTARCED
to set the Target ID i

Press the MENU button again until the low ;}

display showsid.= nn [with the current
Target ID 6@n) blinking. Use the UP and

DOWN arrow keys to set the Target ID to th A-910 RADIO TRANSCEIVER
s ame val ue as t hat 0s
Target ID swoh

2. Set the SyStem ID (Radlo Channel) . - SET 'SYSTEM ID' SWITCH TO THE 'CH' VALUE
Press the MENU button until the upper displ{  § 5 - OF THE READOUT(S) WITH WHICH YOU

showsch.= nn, with the current System 1D WANT TO COMMUNICATE
(nn) blinking. Use the UP and DOWN arro

keys to sethe System ID Figure 27 -- R-1307 with Local Target and-810 Radio Transceiver

Note thathn must be set to the same number as the channel switch setting of%h@ radio
transceivergeerigure 25, #5).

Miscellaneous Display Messages

-HLI -
RL. 00 Startup Message. Lower Display shows firmware Revision Number.
3 moving dots. Wireless target is not responding to a polling request from Readout.
Check ID and Channel settings. Check Target(s).
- - - 3 dashes. Target detected but the laser is not on target. Check laser.
ch. =no
rAdi o Radio channel cannot be selected because no Radio is present or detected.
Standard message forB07C. For Models R307 or R1307W, this message indicates
a fault in the radio module.
Favl t
PSd I ndicates a problem with the connection to
(PSD). Check plugs and cable(s).
T6t. n
uncAL Targetdeéscri ptor does not contain target <ca

See Appendix D on Pag€ for the complete R.307 menu.
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Appendix C - Agency Certifications

Agency Certifications for the 2.4 G4z Radio Transceiver

FCC (United States of America) Certification

Contains FCC ID: OUR4XSTREAM

The enclosed device complies with Part 15 of the FCC Rules. Operation is subject to the follovdogditions: (1)

this device may not cause harmful interference and (2) this device must accept any interference received, including
interference that may cause undesired operation.

A RF EXPOSURE WARNING: This equipment is approved only for mobile and base station

transmitting devices, separation distances of (i) 20 centimeters or more for antennas with gains <

6 dBi or (ii) 2 meters or more for antennas with gains O
antenna of this device and nearby persons during operation. To ensure compliance, operation at

distances closer than this is not recommended

IC (Industry Canada) Certification

Contains Model 24XStream Radio (2.4 GHz), IC: 4214A 12008
Complies with IC ICESD03

q30)

Complies with ETSI. Francei France imposes restrictions on the 2.4 GHz band. Go to wwteladom.Fr or
contact MaxStreafhfor more information. Norway Norway prohibits operation near N§desundin Svalbard. More
information can be found at the Norway Posts and Telecommunications site (www.npt.no).

Since the 2.4 G Hz band is not harmonized throughout Europe, other restrictions may apply to
your country.

Technical Data:

A OEM radio transceiver, model number : 24XStream
A Frequencyi2BBMHz 2400. 0

A Modul ation: Frequency Shift Keying

A Channel Spacing: 400 kHz

A 1 TU Classification 400KF1D

A Output Power: 100 mW EI RP max.

A Notified Body Number: 0891

8 The radio Transceiver contained in thelB19A-1520 Type Il Universal Wireless Targégsmanufactured by MaxStredin
For more information pertaining exclusively to the Radio Transceiver please contact MaxStream at 1.801.765.9885 or visit thei
web site: http://www.maxstream.net
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Appendix DT The R-1307 Menu
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Appendix ET Manually Selecting the COM Port

The A910 Utility should automatically detect the COM Pq«t

. & Device Manager - [ =RRC X
upon startup. If not, use the following steps to locate the CON . suon view e
COM Port. Lok A sl 7 BGel RS
. » 539 Batteries o
WIndOWS XP :> 78 Computer
» g Disk drives
1. Rightclick My Computer. 8 oo
2. Click Propertiesand then select thdardware tah. 'H:;ﬂ"”j?”””; .
3. Click Device Manager fl 2 55 Homan ntetace Devices
b L@ IDE ATA/ATAPI controllers
Wlndows 7 b @ IEEE 1394 Bus host controllers
» & Jungo L
) » 25 Keyboards 1
1. Click theStart button andselectControl Panel. A e and other pointing devices
2. Click theSystemicon. | 8 Newertstaters
3. In theSystemwindow, click on the Device Manager link D e
located under th8ystemheading. 1T Commnicaons Pt COMD
4. In Device I\/Ianager, scroll down Rorts. Expand the Y3 Silicon Labs CP210x USE to UART Bridge (COML4)
listings undewPorts to reveal all the ports installed. {EZ;Z;T?,{;ED and qome controlers
5. LocateSILICON LABS CP210x USB to UART Bridge S S contoles ]
(COM x) (seeFigure 28). ]

6. Note the COM Port listed and select that COM Port in thegigyre 28-- Device Manager showing COM Port for
A-910 Zigbee Utility software using the drojpwn arrow  A-910 Dongle

Setting the Target System ID and Target Network ID

The System ID is a Radio Network Address that is used by the R}
Communications Protocol to filter unwanted data from other rg
transceivers and targets using a different address. Only targets
radio transceivers that are set to a matching System ID |
communicate with each other.

Because no two targets with the same System ID can tran]
simultaneously, it is necessary for each target to be programm
respond only when it is being addressed. The Target Network ID i
target address on the communications network. Under K
(computer) control, the radio transceiver transmits a message ca‘
polling requestthat contains the Target Network ID of one speci
target. All targets receive all polling requests, but only the target wFigure 291 Unitarget ID Switch set tol
Network ID matching the ID contained in the polling message wii

reply (Transmit Data to the Host).

|\ ETWORK
¥ ID.

There are three rotary DIP switches located on the right side of the target, showunén29:
1 The uppermost switch sets the System ID.
1 The two lower switches are used to set the target network ID.

Setting the System ID

Note: Before selecting a System ID, ensure that it is not already in use by another system within the radio
coverage area.

Using a small screwdriver, rotate Switch 1 to align the arrowhead with the System ID nur$her (O
Figure 29 shows the System ID switch set to 1.
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Setting the Target Network ID and System ID for the R1307 Readout

To make the unit visible to all other radi
enabled devices, you must set the Tar
Network ID and the System ID for the readou READOUT, WIDFLERIANT
1. Set the Local Readout/Target Network
ID
Press the MENU button until thepper
display showd d=nn (nnis also equal to
the R1307 number) and the matchin
target number with the current target |

(nn) blinking. Use the UP and DOWN
arrow keys to set the Target.ID
Press the MENU button again until th
lower display showsi d=nn, with the

R-1307 WITH A LOCAL TARGET AND
THE A-910 RADIO TRANSCEIVER

CONFIGURE READOUT AS FOLLOWS:

- SET'FUNCT' TO LOCAL
- SET'ID' OF UPPER AND LOWER DISPLAY TO
THE TARGET NUMBER

- SET 'CH' TO THE SAME VALUE AS THE
' SYSTEM ID' SWITCH SETTING OF THE A-910

. 2 AXIS TARGET
)l

current target IXnNN) blinking. Use the UP A-910 RADIO TRANSCEIVER
and DOWN arrow keys to set thearget
ID to the same value as that of the upg
di s p Tagget Ds
2. Setthe System ID (Radio Channel) - SET'SYSTEM ID' SWITCH TO THE 'CH' VALUE

Press the MENU button until the uppf G ——— Ll s
display showsch = nn, with the current
System ID (n) blinking. Use the UP and
DOWN arrow keys to séhe System ID

Note thatnn must be set to the samggure 301 R-1307 withCabled (Local)Target and A910 Radio
number as the channel switch setting of tf@nsceiver
A-910 radio transceivesé¢eFigure 30).

Miscellaneous Display Messages

-H.I -
RL. 00 Startup Message. Lower Display shows firmware Revision Number.
3 moving dots. Wireless target is not responding to a polling request from Readout.
Check ID and Channel settings. Check Target(s).
- - - 3 dashes. Target detected but the laser is not on target. Check laser.
ch. =no
rAdio Radio channel cannot be selected because no Radio is present or detected.
Standard message forB307C. For Models R307 or R1307W, this message indicates
a fault in the radio module.
Favl t
P I ndicates a problem with the connection to
Device (PSD). Check plugs and cable(s).
T6t.n
uncAL Targ@&tdeéscri ptor does not contain target ca
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Appendix F T Converting X-Y Coordinates to Polar
Coordinates in Alignment Reports

%5 90°

y—?i 180° T S

Xx=+5 Xx=-5

Figure 317 Corner position coordinates

0

L o =3369°

Figure 31illustratesthe corner position coordinates, as if the las g0°

beam was located at the four respective corners. Also shown 120° 50°
example of a laser beam located in the upper right quadrant o :
PSD. The beam rotation angle is displayed in standard g 1sp- : ; 30°
coordinatesas shown irFigure 32( zer o degr ees ~ _ _ e k
and counteclockwise rotation). : -

. " .
Note that Y = Vertical Position and X = Horizontal Positio1 ° °
Hamar lasers position readings are not in Cartesian coordin
(i.e. above center positive, below center negative, right of ce 5;qe - : 330°
positive, left of center negative). For that reason, the signs of \
the X and Y position values used in the ATAN2 function must 2400 300°
inverted. 2707

€ (the beam rotation angle) is calculated as follows: Figure 327 Normal Polar Chart Orientation
1& (radian) = ATANZ2 (1*X, -1*Y) or

€ (radian) = ATAN2 (1*(-.3),-1* (-.2)) = 0.588

%8 (degrees) = DEGREES (.588) = 36.690.

Finally, convert the angle to all positive value<t I{degrees) < 0, add 360

R (radius) = SQRT(X+ Y?) = 3.6056

1In Excel In MS Visual Studioyse€ (radian) = Math. ATAN2{L*Y, -1*X)
2In Excel To mamially convert radianstodegrees,u | t i ply radians by 57.29577951308232 (180/ 4Y).
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Appendix G i Entering Data Manually in Bore9

If it is necessary to enter data manually in the Bore9 software, follow the procedure below.

1. Open Bore9 and create a new project file as descri
in Creating a New Project File or Opening a—
Existing Project Fileon Pagel4. & Homor Lasernstuments e,

dbID Serial # Interfaces Name

Existing Project Files

Open Project...

2. Select thetargetto be usedthe number of bores, and the spacing between the boresu larg

measuring bore diametersenter the [ wommmes -~ x|
vertical and horizontal bordiameter of =~ ‘
the reference bore and select tl seectrargetrouse —
reference bore number. Enter th rea o e e

tolerances for Overall Straightnes ™e® @
Tolerance and Boreto-Bore Tolerance.  ferseadng
ven Bore Spacing Uneven Bore Spacing

Click 4 at thebottom of the screen. R
Starting At Bore Number |I]

Even Spacing Increment 12.00

Borel Bore2 Bored Bore4 Bore Boreé Borel BoreS Bored Borel0 Borell Borel2
.00 [12.00 |24.00 |36.00 [48.00 |60.00 [72.00 |84.00 |96.00 [108.00 |120.00 |132.00 |

# %
-

Vertical Diameter

Horizontal Diameter 18.0000 "

12.00

Reference Target

[Preferences... [Notes...| Units: inches [}

SN ) Gl B Proiect: 12bores
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3. If there is no equipment connecte
the Comm Port Will Not Open
message display€lick OK.

COMS

4. Click theSavebuttonand closeBore9.

5. Click the Windows Explorer icon and sel&dcuments Page:20f2 | Words: 100

6. Locate theBoreAlignmentApplication folder and open it.

| Brraxnx B L47LULS LUGHY AV FIIE TOITET
.. BoreAlignmentApplication 8/6/201212:26 PM File folder

7. Open theProjectsfolder and then open the new project createsitap 1 on Pagel.
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