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WARRANTY

Hamar Laser Instruments, Inc., warrants each instrument and other articles of
equipment manufactured by it to be free from defects in materials and
workmanship under normal use and service, its obligation under this warranty
being limited to making good at its factory any instrument and other article of
equipment which shall, within one year after shipment of each instrument and
other article of equipment to the original purchaser, be returned intact to Hamar
with transportation prepaid, and which Hamar’s examination shall disclose to
Hamar’s satisfaction to have been thus defective; other than this express
warranty, Hamar neither assumes nor 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 instruments or other articles of equipment
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.

This warranty shall not apply to any instrument or other article of equipment
which shall have been repaired or altered outside the Hamar factory, or which
has been subject to misuse, negligence, or use not in accord with instructions
furnished by the manufacturer.

The software described in this manual is furnished under a license agreement
and may be used or copied only in accordance with the terms of the agreement.
It is against the law to copy the software on any medium for any purpose other
than the purchaser's personal use.

The information in this manual is subject to change without notice. No part of
this manual may be reproduced by any means, electronic or mechanical, without
written permission from Hamar Laser Instruments, Inc.

© Copyright Hamar Laser Instruments, Incorporated, 2011
5 Ye Olde Road, Danbury, Connecticut 06810
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Introducing READS

READS is a general-purpose program for Hamar Laser alignment equipment. When a target (or targets)
is connected to a Hamar Laser computer interface and a personal computer, the program acts as a target
readout and provides the following utilities:

Plot The Plot Screens combine numerical readings from the target and a graphical display

of the data to show where the laser beam is striking the target. Both center and angular
alignment can be displayed in a plot, with numbers denoting slope given in italics.
Depending on the target in use, different plots are available from the View Menu.

Offsets The offset development utility allows the creation of offsets, or corrections to the

display, so that it shows only misalignment. Various options are offered for creating
offsets, all of which are accompanied by a graphical representation and prompts for

information.
Record This utility combines several data recording functions: a general purpose logging util-
Data ity called air noise, a utility to check the repeatability of readings, a utility to monitor

variations in readings over time (such as thermal growth) and the new Quick Plot
option that plots target readings on a graph. The recorded data can be saved, reviewed,
printed, and imported into a spreadsheet program.

Features

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

Four types of graphic displays
Depending on the laser and target setup, data can be displayed in four different graphic formats:

Standard Plot, which shows either two center readings for two different targets or center and
slope readings for a single 4-axis target.

Combined Plot, which shows a perspective view of center and slope readings for a single 4-axis
target.

Spindle Plot, which shows graphical views of spindle misalignment.

Scan Plot, which shows the vertical position for up to four targets.

Bore Plot, which measures and aligns multiple bores.

Offsets
READS 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:

— Zero — Buckin — Spindle — Manual Offset
— Align Target — Align Laser — Virtual Center in Front — Virtual Center Behind

Four data recording methods, including the new Quick Plot mode

In addition to the Air Noise, Repeat Mode and STimer mode of data recording, the new Quick Plot
recording mode provides a fast way of recording and plotting straight-line alignment information on
a customizable graph.

Save, print and analyze recorded data



The user can save and print recorded data, as well as recall for review previously saved information.
Saved data may be imported into Microsoft Excel for further analysis.

Compensating for Mounting Errors

Target and laser mounting errors must be compensated for in order to get accurate results in bore and
spindle work. READS uses the NORMIN method, a quick and precise way of canceling out these errors,
developed by Hamar Laser to eliminate the need for complicated, expensive fixtures. The word
“NORMIN” is a contraction of “NORMal-INverted,” which briefly describes the method.

One unit, target or laser, is set in the normal (cable down) position, the other rotated 180 degrees to the
INverted (cable up) position, and a set of INverted readings is taken. Then the laser and target are both
set in the NORMal (cable down) position and the readings recorded (in some cases, three readings are
taken: target normal and laser inverted, 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 result. The NORMIN procedure is fully explained in Appendix A, beginning on Page 61 of this
user’s guide.

Preparing for an Alignment

There are several preparations that need to be made before beginning a measurement or alignment proc-
ess. Ensure that accurate records are kept for all procedures.

Hardware Preparation

e Determine what hardware is necessary to perform the alignment, including the laser, target, mounting
fixtures, readouts or interface, cables, etc. Make a note of the target model number so that the infor-
mation can be entered into the program setup.

e If a test or measurement is expected to take more than 3-4 hours, be sure to connect portable
computers, interfaces, and other battery-operated devices to their external power supplies.

o 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 Interface

Hamar Laser’s computer interfaces couple with a portable computer to act as a readout and allow the use
of the READS8 program to perform calculations, display live laser beam-to-target position information,
and plot results.

The R-355 Interface attaches to the computer with an RS-232 cable and operates on normal current
(115 V AQC). It is equipped with LED’s on the front of the unit to indicate when the laser beam is on
target.

The R-358 Interface attaches to the computer with an RS-232 cable and is powered by a lithium ion
battery or an AC adapter. The R-358 is available in both standard (.0001") and high-resolution
(.00004") versions.

The wireless R-359 Interface operates with a sophisticated frequency-modulated IR transmitter and
uses the A-908 IR Receiver, which attaches to the computer with an RS-232 cable.

If wireless targets are used, (the A-1519 and A-1520 or the T-1275 Wireless Coupling Target) data is
sent to the Read8 program via the A-908 IR Receiver and no separate computer interface is required.
The A-908 connects to the computer serial port with a standard RS-232 cable.

The RS-485 Interface selection can be used under circumstances where Hamar Laser’s Universal
Wireless Targets cannot be used in wireless mode. When the need arises for more than four targets,
when an IR receiver becomes disabled, or when a user wishes to write his own application software,
the targets may be hard-wired using junction boxes and the RS-485 port located on the back of each
target. Each junction box controls four targets, and as many junction boxes as necessary may be
connected together. For a complete description and diagrams of the RS-485 connections, see the
Read9 Alignment Software and Unitargets user manual.

Connecting to the R-355 Computer Interface (Four-Axis Operation)

1. Plug the target or targets directly into Port A or Port B of the R-355 Interface.

Port A is assigned either Channel 1 or Channel 2 in the software setup. Port B is assigned either
Channel 3 or Channel 4.

2. Continue with Steps 4 and 5 on Page 4.

Connecting to the R-355 Computer Interface (Two-Axis Operation)

1. Plug the T-237C Target Adapter Cable into Port A of

the R-355 Interface.

Two adapter cables may be used, (one on Port A and one
on Port B) enabling the use of up to four targets. The
locations of ports and switches on the R-355 Interface are
shown in Figure 3.

Plug the target into the T-237C Target Adapter Cable.
Plug the target cable into one of the leads from the Target
Adapter Cable. Each lead has a tag attached with either the
numbers 1/3 or 2/4 (see Figure 1). Cables plugged into Port
A are assigned either Channel 1 or 2 in the software setup,
depending on the lead to which the target cable is
connected. Cables plugged into Port B are assigned either tFoi%uorret/lx ;thﬁe3;_ng§rl?1‘i;r’?g§§ter Cable Connected
Channel 3 or 4 in the software setup, depending on the lead

to which the target cable is connected. See Figure 2 for a

connection diagram. Note the Port designation for use in

the software setup.




3. Continue with Steps 4 and 5 on Page 4.

Connecting to the R-355 Computer Interface (One-Axis Operation)

If you’re using a target that is compatible with a scanning laser, the procedure is the same as that for two-
axis operation except that a T-251 Target Scanner Preamp must be connected between each target and the
T-237 Target Adapter (see Figure 2).

Center & Slope (4-Axis Operation) Center Only (2-Axis Operation)
R-355 Center (V & H) R-355
Center (V & H)
CH1 Y porT | | g a jﬂr I CH1\ PoRT
I: Slope (V & H) I CHZ} ry T-237C Adapt: CH?} A

T- 212, T- 215, T- 218, A- 517

CH3 CH3 | PORT
} POBRT 1 or 2 Axis Target } B

(Up to 4 Targets) CH4

T-261, T-266 Only

4-Axis Target CH4
(Up to 2 Targets)

Scanning Laser, Vertical Only (1-Axis Operation)

T-251 Scanner Preamp
R-355

T-237C Adapt en } FORT
- P2 CH2 A

Center (V)

T- 212, T- 215, T- 218, A- 517
CH3 \ poRT
B

1, 2, or 4-Axis Target CH4

(Up to 4 Targets)

Figure 2 — Connecting to the R-355 Computer Interface

4. Connect the R-355 Interface to the computer.
Connect the interface to the computer serial port using the special small ribbon cable provided. The
connector for the cable is located on the back of the R-355 Interface (see Figure 3).

__________________ Reset Button*

Power Pushbutton

Fuse

Power Cord Receptacle

Port A (Target Port)

Port B (Target Port)

Interface to Computer Serial Port

Noakrwbdr

Computer ———————~———————————

]
1 *Pressing the Reset Button resets the memory
: buffer in the R-355 Interface. If the READS
el e ikl - = software stops recording data, try pressing the
——————————— & —ss-— =% Reset Button to re-establish communication
R-355 A - -
Interface | T~ D m with the interface.

RESET POWER 1.5AFUSE 120v ACAO0 Mz PORT A PORTB ¥o

® @6 @ 6 ® ®

Figure 3 - R-355 Computer Interface, Rear View

5. Turn on the R-355 Interface and the computer.



Connect the power cord to the interface and press the Power pushbutton. Turn on the computer.

Connecting to the R-358 Computer Interface

Note: Before using the R-358 Computer Interface, ensure that the battery is fully charged or that the AC

charger/adapter is plugged in. Make all connections with computer power off.

1. Connect the target(s) to the INPUT connector on the front of the R-358 Interface.
The interface can support one 4-axis target. It can also support two 2-axis targets with the use of an

optional splitter cable.

R-358
INTERFACE

QD LASER

(D\Hamar & ) O O @

COMPUTER

Front

Figure 4 — R-358 Interface Connections

2. Connect the R-358 Interface to the computer.

Connect the interface to the computer serial port using the standard RS-232 cable provided. The
connector for the cable is located on the back of the unit and is labeled COMPUTER.

3. Turn on the computer.

The Model R-1307 Readout

The Model R-1307 Readout supports both wireless
Unitargets, such as the A-1519, or local (cabled) targets. It is
available with a radio frequency of either 900 MHz or 2.4
GHz ISM band. The R-1307 can be used as the primary
readout or as an additional readout to copy position data

captured by another R-1307.

Figure 5 — R-1307 Readout



R-1307 Control Panel
Figure 6 shows the features of the R-1307 Control Panel.

UPPER LED DISPLAY
TWO-AXIS TARGET: VERTICAL AXIS
or SINGLE AXIS SCAN TARGET :A—

RADIO ‘POLL’ (MASTER) MODE

INDICATOR

ION": INDICATES THAT THIS
READOUT IS IN MASTER
MODE, POLLING
TARGET(S) FOR DATA

LOCAL TARGET INDICATOR -

[ON': READOUT IS SET .

TO DISPLAY DATA FROM A RN
TARGET CONNECTED TO R
THE LOCAL PORT

LOCAL TARGET RADIO LINK -
INDICATOR

[ON': READOUT IS SET TO
RELAY LOCAL TARGET DATA

TO ANOTHER MASTER READOUT

OR PC RADIO TRANSCEIVER

& DISPLAY UNITS

S @mm @ INCHES
TARGET MODE INDICATOR

[ON": THE DISPLAY SHOWS

SINGLE AXIS DATA FOR TWO

SCAN TARGETS: Aand B

OFF : DISPLAY SHOW VERT, AND
HORIZ. AXIS FOR A SINGLE TARGET

DISPLAY MODE
@zEr0 @ ABSOLUTE

DISPLAY MODE INDICATORS:
ZERO: DISPLAY SHOWS R-1307 UNIVERSA
RELATIVE POSITION RELATIVE
TO DATUM (ZERO POSITION) |
ABSOLUTE: DISPLAY SHOWS /
POSITION DETECTED BY TARGET !
WITHOUT OFFSETS APPLIED.

TO SET DATUM POSITION PRESS |
AND HOLD THE DOWN ARROW !
KEY UNTIL THE DISPLAY READS |
ZERO /
COMMUNICATIONS INDICATORS:
UPPER LED: RADIO RECEIVING OR TRANSMITTING

DATA.
LOWER LED: USB CONNECTION INDICATOR

{OPTIONAL CABLE REQUIRED)

Figure 6 -- R-1307 Readout Control Panel Features
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RADIO ‘LISTEN' MODE
INDICATOR.
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DATA POLLED BY ANOTHER
MASTER READQUT.

- MENU BUTTON

UP ARROW BUTTON

CHANGE SETTINGS

ALSO USED AS A QUICK-KEY
TO SWITCH FROM REL(ZERD)
TO ABSOLUTE MODE

twm @ ok crarane Q ~ DOWN ARROW BUTTON
m LOW BATT, CHANGE SETTINGS
ALSO USED AS A QUICK-KEY

TO ENABLE REL.(ZERO) MODE
PRESS AND HOLD BUTTON
TO ZERO DISPLAY

POWER BUTTON

PRESS TO POWER-UP THE
READOQUT. PRESS AND HOLD
TO SHUTDOWN.

— POWER SUPPLY STATUS INDICATORS:

UPPER LED: BATTERY CHARGING INDICATOR
LOWER LED: LOW BATTERY INDICATOR



Using Lasers with Pulse/Continuous Modes

On lasers equipped with a Pulse/Continuous switch, manually set the switch to select the laser mode
compatible with the readout/interface being used. The R-1307C, R-1307-900 and R-1307-2.4 use Pulse
Mode to automatically remove the effects of excess (ambient) background light providing a truer reading.

Configuring the R-1307 for a Local Target

Note: Shut off power to the readout before connecting or disconnecting a 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 2 seconds to enter configuration mode.

Set the Measurement Units

Press the MENU button until the upper display shows wn = [1]Use the UP and DOWN arrow
keys to select either inch [Ifor inches orro [for millimeters.

Set the Dampening Level

Press the MENU button until the upper display shows Aub=-. 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
application should be changed to at least 8. For long distance shots, use 16 or 32.

Set the Readout Function to Local Target

Press the MENU button until the upper display shows Funct=-. Use the UP and DOWN arrow keys
to select Funct- LOCAL.

Select the PSD descriptor applicable to your target

Press the MENU button until the upper display shows [EBt- nn, where nn designates the
target number. Each R-1307 has three target descriptors:

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

= TGT =nn, P.10.10 (pulsed beam mode)

= TGT =nn, F.10.10 (fixed beam mode)

nn= R-1037 Readout number and Matching Target number

Press the UP or DOWN arrow to select the correct target number and to change the second window.
For example, 602 F. 10, 10 or EGE-D2 P10 10 for R-1307 #2

WARNING: Targets are matched to specific R-1307 Readouts. For example, Target #1 must be
connected to Readout #1 or the calibration is void.

To exit configuration mode, press and hold the MENU button for approximately three seconds
until the display returns to normal mode.

The R-1307 will also return to normal mode automatically after approximately four seconds of
inactivity.



Getting Started with READS

If the READS program is purchased with an alignment system, the software is installed on the computer's
hard drive. If the software is purchased separately or as an upgrade to the Read7 software, install the
program on your computer as follows:

Program Installation
1. Insert the program CD in the appropriate drive.
2. Click Start and select Run.

3. Type A:\Setup and click OK. If you are installing from a CD, use the letter of your CD ROM drive in
place of A:. Follow the instructions on your screen.

Quick Start

This section is designed to introduce the actions used to select features and tasks while using the Read8
software and to provide a quick start to users already familiar with Hamar Laser’s Read7 program. For
further information about the Windows interface, see the manual for your operating system.

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

e Click = click once with the left mouse button
o Double click = click twice with the left mouse button
o Keyboard shortcuts

— The Alt key can be used in combination with an underlined character to quickly access a
screen or select a menu item. For example, pressing Alt-M while working in Setup
displays information for the Machine Setup tab.

— Several Ctrl+Key “hot key” combinations are defined on the View and Setup Menus.
These hot keys may be used anywhere in the program. For example, pressing Ctrl-P
displays a standard plot screen.

e The names of buttons in the READS program are referred to in bold type: for example, OK.

To begin using READS, double click the READS icon or select the program from the Windows Start
Menu. The initialization screen displays, providing the number of the current software version. Click OK
or press Enter to initialize Setup (see Figure 7). Setup categories are arranged on tabs. To activate a
category, click the tab or press and hold down the Alt key while pressing the underlined character, for
example, Alt-M to display the Machine Setup tab.

All operating modes and parameters must be defined through Setup before running the Read8 program,
including targets and channels to be used, units of measure, etc. Setup may be accessed at any time by
clicking Setup on the Status Bar, located at the bottom of the Read8 screen. All individual setup tabs
may be accessed by clicking Setup on the Menu Bar or by pressing Alt-S (see Figure 8).



Setup Properties

[ Company Info T Colors T Machine Setup T Units
Display T Data Source T Record Mode T Target Setup
Target Mode
Static Laser. & Center Only Vertical & Horizontal Positiors
(" Center & Slope  Vertical & Horizontal Positions
Scanning Laser. (" Vertical Orly  Center Position
¥ 355/358 Sid Interface (" 358/359 HiRes Interface [~ RS-485
Select Targets to Use
Type Ser. # Calib. Date
Ch1  [as10 x| 1 AS50 [none)  5/10/2004
Ch2  |MotUsed) >0
Ch3  [(NotUsed) =0
Ch4  |(Not Used) ~ 0
t I New Target

Figure 7 — Setup Menu showing Target Setup
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Figure 8 - Setup Dropdown Menu on the Menu Bar




Briefly, the user performs the following actions from Setup (for a detailed discussion, see the section of
this user’s guide titled Using Setup beginning on Page 13).

o Specify a target and laser mode of operation.

e Select the source of data input: an actual target, manual data entry or random data entry (for demon-
stration purposes).

e Select target(s) to be used.

o Specify any other relevant operating parameters by clicking the various Setup tabs.

Once parameters are entered, they may be saved to a file by clicking Save or by pressing Alt-V. Specify
a name for the file or accept the default filename provided, and then click OK to begin reading and
displaying data on the default plot screen. You may also load previously saved data by clicking Load or
by pressing Alt-L.

When working in the plot screens, do the following:

e To change to a different plot screen
— click View on the Menu Bar and select a new plot screen.
e To record the current target data:
— press the spacebar from any plot screen or click Record on the Status Bar at the bottom of the
screen.
e To view recorded data:
— click View on the Menu Bar, then Record Data (Ctrl-R) or double-click Data on the status bar
at the bottom of the screen.
e To define offsets:
— click View on the Menu Bar and select Offsets (Ctrl-O) or double-click Offsets on the status
bar at the bottom of the screen.
e To change operating modes and parameters:
— display Setup by clicking Setup on the Status Bar
— click Setup on the Menu Bar (or press Alt-S) and select the specific item to be changed.

Note: Changing targets and operating modes clears offsets and recorded data. You are prompted to save
the data before beginning a new mode of operation.

The plot screens, Record Data Screen, and Offsets Screen all display data for up to four target axes at a
time. The actual channels displayed depend on the number and types of targets attached, as well as the
laser and target modes selected from Setup (Select Targets tab).

e To change displayed channels in Static Laser: Center and Slope Mode
On the plot screens, click Center or Slope in the numeric displays to toggle between center and slope
displays. Click Port A or Port B to toggle between targets attached to the two ports.
Note: The Port B label is not visible unless a target is attached to Port B, as defined from the Setup,
Select Targets tab.

e Tochange displayed channels in Static Laser: Center Only Mode
Click Channel to step through Channels 1 through 4.
Note: Only active channels specified from Setup, Select Targets tab are available.

e To change displayed channels in Scanning Laser: Vertical Only Mode
Vertical displays from all four possible channels are always visible on the Scan Plot screen, but only
those channels for which targets have been selected from Setup, Select Targets tab show actual data.
Other channels show dashes in the numeric display areas.
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Notes:

1. The numeric displays for all screens show dashes (- -) on channels for which a target is not con-
nected and/or not communicating, as well as on channels for which no target is selected from Setup,
Select Targets tab.

2. The numeric displays show OFF TGT for any channel for which a target is selected, connected, and
communicating, but which the laser beam is not currently hitting.

Standard Features of the Read8 Plot Screens

Once the setup parameters are entered, click OK to bring up the default plot screen and begin receiving
data. All plot screens contain a Menu Bar at the top and a Status Bar at the bottom to facilitate program
navigation.

Using the Menu Bar

The Menu Bar in the Read8 program is located at the top of the screen under the program banner. The
options are File (Alt-F), View (Alt-V), Setup (Alt-S), and Help (Alt-H). Click with the mouse on one of
these options to see the associated drop-down menu.

+ Hamar Laser Read8 - [Standard Plot] 181X

Fie Wiew Setup Help

Figure 9 — Read8 Menu Bar

Once a Menu Bar dropdown menu opens, you can access any item on the menu by clicking it once with
the mouse. Additionally, many Menu Bar items also have a quick access option using the Ctrl key that
can be used from any part of the Read8 program. For example, pressing Ctrl+T displays the Target Setup
screen.

The File Menu
Set Printer Font Opens a dialog box to specify a font to print saved data.
Exit Read8 Stores all current settings, prompts the user to save any unsaved data, and exits the

Read8 program.

The View Menu

Standard Plot Ctrl+P  Displays the Standard Plot screen.

Combined Plot Ctrl+C  Displays the Combined Plot screen.

Spindle Plot Ctrl+S  Displays the Spindle Plot screen.

Bore Plot Ctrl+B  Displays the Bore Plot screen.

Scan Plot Ctrl+N  Displays the Scan Plot screen.

Record Data Ctrl+R Initializes the data recording utility of the Read8 software.
Offsets Ctrl+O  Initializes the offset selection and recording utility of the Read8 software.
The Setup Menu

Units Ctrl+U  Displays the Units tab.

Target Ctrl+T  Displays the Target tab.

Data Source Displays the Data Source tab.

Display Displays the Display tab.

Record Mode Displays the Record Mode tab.

Company Info Displays the Company Info tab.

Machine Setup Displays the Machine Setup tab.

Colors Displays the Colors tab.
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Using the Status Bar

The Status Bar at the bottom of the READS screen becomes active when Setup closes, providing a
convenient way to select common program options. When positioned on the Status Bar, the cursor
changes to either a single or double-headed arrow, indicating that the selection should be made with
either a single or double click.

“== Hamar Laser |Zonm In+ | Out-| | Data Record| |fosets @| | Setup |M | 11:44:27

Figure 10 — The Read8 Status Bar

Zoom (Auto)

The Zoom option increases or decreases the scale of the viewing area in any of the READS plot screens.
To zoom in on an area, click In+. To zoom out on an area, click Out-. When the READ8 program
reaches the limit for the zoom feature, the button turns gray. Double clicking Zoom changes the option to
Auto and the display window automatically zooms out to accommodate a target reading that exceeds the
scale. The program does not automatically zoom in when operating with Auto enabled, but clicking In+
and Out- still performs the Zoom function manually.

Data / Record

Double-click Data to display the Record Data screen, where recorded data may be viewed, saved, or
printed. Click Record or press the spacebar to record readings at any time. This reading is entered in the
currently selected data mode: Air Noise, Repeat Mode, STimer or Quick Plot.

Offsets

Double-click Offsets to display the Offsets screen and calculate and store offsets, or corrections. Offsets
may be subtracted from the readout values to give a more accurate or appropriate reading. Offsets can be
toggled on or off from the Status Bar by clicking Offsets ON/OFF to show raw or corrected readings.
When offsets are on, this is also indicated in the plot window.

For a complete discussion about using offsets, see the section of this user’s guide titled Calculating
Offsets beginning on Page 31.
Setup

Click Setup to initialize the Setup menu. For a complete discussion of Setup procedures, see the section
of this user’s guide titled Using Setup, beginning on Page 13.
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Using the Read8 Software

This section provides detailed instructions for using the individual features of the Read8 software, in-
cluding program setup and personalization, selecting target information, viewing and recording target
data, and applying corrective offsets.

Using Setup

Setup displays tabs corresponding to each feature of the READS8 program. All program settings are
defined from Setup, either by selecting the appropriate tab or by using the keyboard shortcuts. For
example, to select Machine Setup either click the Machine Setup Tab from Setup or press Alt-M while
Setup is active. To exit Setup, click OK or use the keyboard shortcut, Alt-O.

Note: The Read8 program records all selections made in Setup each time they are changed. When the
program starts, it uses the setup information recorded during the previous session. For example,
company name and address information entered on the Company Info tab displays automatically the next
time the program starts.

Company Information (Alt-C) S —

Click the Company Info tab to
personalize your version of the f

Data Source T Record Mode T Target Setup

READ8 program The READ8 Calors T Machine Setup T Units

program uses this information as part

of a report header when printing

reports. To move among the fields, Company Information: ax

either press the Tab key or position E:;:SS Ezompany::;m) ) e
H H . ampan ress

thg mouse cursor in each field and I (szanicwsmtaﬂp) o

click. Phone/FAx: (Company Phone/FAX) —

Figure 11 — Company Info

13



Colors seten
Click the Colors tab to change

the numeral COIOrS and [ Dizplay T [rata Source T Fecord Mode T Target Setup
backgrounds used by the READ8 Comparylfs | [Colors | MachineSewp | Unis

program. You may also use the
keyboard shortcuts Alt-B (black
numbers on a white background)
and Alt-W (white numbers on a
black background).

Murneral Colors:

" Black Numbers on White

& YWhite Mumbers on Black

Settings

Load

Save

b |
e |

serup
Machine Setup (Alt-M)

Click Machine Setup to enter [ iy | DataSowee |

T Target Setup

Units

factory and machine information, Conparyirio__ | Coos |

as well as any additional notes
on a particular machine setup.

Th | S | nformatl on |S aISO M achine Setup Information

incorporated into the header of Factoy: ~ |IFoctow Irfo hre]

printed reports. To move among Mashine . [{fachine iober

the fields, either press the Tab | ill

key or click in each field. When
the text of a note fills the Notes
box, (see Figure 13) click the up
arrow (T) or down arrow () in
the scrollbar to the right of the
box to see the entire text of the

note.

Figure 12 - Colors

Settings
Load

Save

b |
_see |

Figure 13 — Machine Setup
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Units

Click Units to specify measurements in
either inches or millimeters. Units of
measure for the slope can also be specified.
The choice is reflected in all display
windows of the READS8 program.

Display

Click Display to configure the Read8 zoom
feature, the size of numbers and the
number of decimal places to be shown in
the numeric display of the plot screens,
whether or not tolerance bands are used,
and the size of the tolerance band.

AutoScalePlot — When AutoScalePlot is
ON, any plot screen automatically zooms
out to accommodate a target reading that
exceeds the scale. The program does not
automatically zoom in, however, because
this would be unnecessarily confusing
when performing an alignment. Clicking
In+ and Out- always performs manual
zooms. When AutoScalePlot is activated,
Zoom on the Status Bar is replaced by
Auto. When AutoScalePlot is OFF, Zoom
replaces Auto on the Status Bar and the
display window must be zoomed manually
using In+ and Out-.

Decimal Places Displayed — Select the
number of decimal places to display target
data in the Read8 plot windows. For
example, when Units is set to inches and 3
decimal places are selected, target data
displays in thousandths. When Units is set
to millimeters and 3 decimal places are

selected, target data displays in
thousandths of a millimeter.

( Display

i

Data Source T

Fecord Mode T

Target Setup

Company Info

I

Colars

T Machine Setup T

linits!

~ Center Units

& |nches

~Slopefangle Units

" inches/t
" degrees

&+ inches/inch

€ mirmfm  mmfmm

) degress

" seconds (arc)

1 seconds (are)

Figure 14 — Units

( Company |nfa T Calars T Machine Setup T
Dlsplay T Data Source T Record Mode T Target Setup
Tolerance Bands: rDecimal Places Displayed:
« Off  On - Center
[allI el 15
+ [ [#] Inches £25 @3 35 O
145 5
+ [0100 (& i — Slope/Angle
0 Sl 15 ©2
25 &3 (35 4
45

AutoScale Plot: MNurmeral Size:
’V « Off  On ’V * Large  Small

Figure 15 — Display

Tolerance Bands — When the Tolerance Bands feature is ON and a tolerance number is assigned, the
display windows for Standard Plot, Spindle Plot, and Scan Plot show an error bar scaled to the value
specified. A green bar indicates that a reading is within the specified tolerance. When a reading is outside
the specified tolerance, the bar turns red. The tolerance bars are scaled to represent the actual tolerance

range.

Numeral Size — Select LARGE or SMALL to change the numeral size used in the display window.
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Data Source
serup

Click Data Source to specify if an actual
target is used, if data is entered into the : :

. . [ Company Info T Colors T Machine Setup T Units
program manually or if you wish to use Diby | [DataGowss | RecodMods | TageiSetn
data that is randomly generated by the  Data S
software. The Data Source screen is also | :

i Actual Targets " Manual Data (+ Random Data

used to specify the communication port orget Sl Pott ok
of your computer to which an interface is | & eow € oove € oual € one € oo € oo
Connected . kanual Data: W 5 Settings
Chant | e 0000][ 4] inches Load
Part &
Actual Targets — Select to use data Vo [ oofs] [ oog@] e Soe
generated by the actual target or targets g [ o] [ ool s
in use. Chan ¢ oo0]#] oooo|[ap]  Invin
Chan 1 & 3 [Center] Chan 2 & 4 [Slope/Tilt)
Manual Data — Allows the user to enter Randomfange-r: | 0o0fg] [ oofg]

Inches Infin

data to create a demonstration plot with
specific numbers or to perform an
alignment with data obtained from
readouts such as the R-307 or R-308.
Manual data can also be used when
learning the program or performing
training exercises. Click the horizontal
and vertical arrows to increase or
decrease the values or type in the
numerical data obtained from the readouts.

Figure 16 — Data Source

Random Data - Select Random Data to run the program with software-generated random numbers. This
mode is allows the user to become familiar with the software without connecting to an actual target.

Note: Actual target data being received by the readout are ignored when Manual Data or Random Data
modes are selected.

Target Serial Port — Select the computer serial port (COM 1 to COM 6) to which your Computer
Interface is connected.

Step Size/Random Range+ — select the increment by which the manual data numbers increase or
decrease. If Random Data is selected as the mode of operation in the Target Setup Screen, (see Page 19)
the Step Size option changes to Random Range #, allowing the user to select the maximum range of
values that are generated randomly.
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Record Mode

Click Record Mode to specify the
method the READS8 program uses to

[ Company Info T Calors T Machine Setup T Units
record data. Once data are recorded and Doy | Dasome | ecordMode | Tamerseuw

saved, it can be imported into Microsoft®
Excel for further analysis. For a detailed
discussion of data recording, see the
section of this user’s guide titled

— Data Recording Mode

£~ Air Moize - general purpose data logging
:I Use Record Button
~ Repeat Mods - check repeatabiity of readings

+ STimer - automatic imed data recording [Automatic Recarding]

Recording Data beginning on Page 48. e ——— —

Air Noise, Repeat Mode and STimer all # Readngs Resd Corroushy | _ Change

aIIOW the fo"owing Sett'ngs to be " Huick Plot - plat Center readings at evenly-spaced interval: [Use Record Button]

specified: _ e

e Number of samples per reading. [ FecodedDats [ BesponRecod [ ShowStd Dev. of Sampls
Samp|eS are averaged and the Default Data Description. W Time | Date [ Test |Readd Data

average is recorded.

e Default description stored beside
each item recorded, such as date,
time, and any other text.

e Audio feedback as each reading is
Figure 17 — Record Mode

taken.
e Standard Deviations for each averaged reading.
Air Noise

Aiir noise is a general-purpose data logging utility that collects data by repeatedly taking samples, aver-
ages out the effects of air turbulence (noise) on a reading, and provides statistical data on each reading.
Press the spacebar or click the Record button on the Status Bar to take each reading.

Repeat Mode

Repeat Mode is a data logging utility that checks the variation in a specified number of target readings.
This utility is typically used to check target or laser mounting repeatability. Press the spacebar or click
the Record button on the Status Bar to take each reading.

STimer Mode

The Statistical Timer (STimer) utility records
readings at regular intervals, continuously or ;

for a fixed period of time, to determine

conditions such as thermal growth, the effect of C Stop after Total umer o Reaaings: [ T3]
tides or the influence of heavy equipment (‘StopatIime&Date:‘

usage on machine alignment. The Start button ~Time

on the Record screen turns the timer on or off. : LB
When the timer is on, data are automatically et

recorded at the specified interval. Data may [ O] /[ o]/ [ ofg] vemesn
also be recorded manually by pressing the

spacebar or by clicking the Record button on oK

the Status Bar. STimer allows the number of

readings to be specified, or the time span over

) i . Figure 18 — STimer Data Readings Screen
which readings are taken (see Figure 18).

Additional information provided includes the average of readings and drift.
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After selecting STimer mode, specify an interval for Time Between Readings (the minimum is 30 sec-
onds) and then click Change (Alt-E) to specify the following:

whether the readings should be performed continuously (no limit)
whether a specific number of readings should be taken.

whether readings should end on a specific date at a specific time (see
Figure 18).

Recorded data for Air Noise Mode, Repeat Mode and STimer Mode are viewed on the Record Data
screen (see Figure 63 on Page 48).

Quick Plot

Quick Plot Mode provides a fast way of collecting and plotting straight-line alignment information. To
use the basic functions of Quick Plot, the user sets up the laser and target, bucks in the laser beam, enters
the distance from the laser to the target in the Quick Plot screen and begins recording data. Data is
plotted on a graph as it is taken (see Figure 19). Quick Plot is designed to plot vertical (side view) and
horizontal (top view) centers and is used for straight-line measurement, such as plotting the elevation of a
way, measuring the vertical and horizontal position of a series of bores or providing a profile of an
extruder barrel. For an in-depth description of the Quick Plot Mode, see the section of this user’s guide
titled Using Quick Plot beginning on Page 54.

Read8 - Quick Plot

Standard Plot

20 ;_-_e\'\\
ILﬁser —»

-020

Vertical Center - Chan 1 _ | Mom/Rew

r— Current Upper Reading
Selected Paint
~002 Unper [ 006
EE B PtE | e Show All Pls |
Distance from Laser Inches
— Current Lower Readin Lawer Delete Last Pt |
[ oo
Standard Plot
.0z0
Laser —>» e
] 2 3 4 7 3
-0z20 =
Horizontal Center - Chan 1 _I Marm/FRew
— Recording o Best Fit Graph Style - Line Style ST = p
istance . s et QPlof econ
v Autto Step between Paints r Sho;\llBest F"‘ F:!_Dl EE I 0 Jv Salid Lines -
ope  Infin Line ;
Mest Point # I 9 12 Inches Upper 00003 |§|E| Active EE Color Bint Selup
B i B Plat : Color | Twpe/Thickness Save Bestart
istanice from Twist[v] or Lower I Ihactive — —
Laser I r ParallelH) Flat e ElE' Color I 3 Load Exit QFlat

Figure 19 — Quick Plot Data Recording

18



Target Setup

Click Target Setup to specify and set up a target and to select a laser mode that reflects the type of work
being performed.

Target Mode

Static Laser/Scanning Laser - Select -

the type of laser to use for the

alignment, depending upon the [ Coowyi | Com | WNahwassmn | Ui
application. Static Laser is usually Dy | D Soce s [ S Moo o [T ey

selected for straight beam lasers and S N N

spindle applications while Scanning e T e L cten)

Laser is selected for scanning lasers ol AL ST ) E
and targets. A scanning laser, however, . - e o o
may also be used to take Center Only oot |
and Center and Slope readings. it Tapsts o Uie = T R S
Interface - Select the computer e ZE

interface in use. When Hamar Laser’s o3 [paaiien =0

wireless targets are selected, (A-1519, BN Pt Used 2

A-1520 or T-1275) the interface ]| NewTane | |
selection is grayed out except for the

RS-485.

Figure 20 — Target Setup

Using the A-1519 Target with the R-1307

Readout

When using the A-1519 Target with the R- eyl | G| eswses | i
1307 Readout, select Center Only as the T e (e e
Target Mode. Ensure that both the RS-485 (A- Toget Made =
910) and the A-910 Dual Axis Mode boxes are S Comtien. Vood o et
checked. In Select Targets to Use, click the bl Bl i
arrow next to Channel 1 and select R-1307 (A- ¢ o et s
1519 Target) from the dropdown menu. This T b |
target must be selected under Channel 1 only. - P i o pld Bded || | || BE—

g T

Chit [Nt Used) =0

Edt/Detads Mew Tanget

Figure 21 — Selecting the A-1519 Target with the R-1307 Readout
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Selecting Targets to Use

If a target is purchased with a complete system, all the information for that target, including the calibra-
tion factors, is included in the Read8 software. If a new target is added to the system, the target name
must be added and the target should be calibrated. The complete calibration procedure is discussed in
Appendix B beginning on Page 61 of this user’s manual.

If Static Laser: Center only or Scanning Laser: Vertical only modes are selected, (see Figure 20)
select the correct target for Channel 1, Channel 2, Channel 3 or Channel 4, or for as many channels as are
in use. All targets previously defined and saved can be displayed by clicking the down arrow () in each
Channel list box (see Figure 22).

— Select Targets to Usze
Type Ser. # Calib. Date |

Eh1 |4 610 Target j A-a10 [none] 10/2/97 Select Targets to Lse
Ch2 T-261 [nane] 10/7/97 Tvpe Ser # Calib. Date
Ch3 Part & | T-261 ﬂ T-261 [riote] 1047497
[Mat Uszed]
Ch 4 A0 T arget
PortB |T-215
T-215

Edit/D etailz | Mew Target |

T-266

Edit/[ etailz | Mew Target |

Figure 22 — Viewing Previously Defined Targets
Center & Slope Mode I
Note: If Static Laser: Center and Slope is selected in the The selected target

Target Mode area of this screen (see Figure 20) and a center-only &

target is selected from the target list, a message displays stating .

that slope cannot be displayed for this target (see Figure 23). In e e A= N
addition, the plot screen displays dashes for the slope values until
SLOPE is clicked; then center readings display in both windows.

T-218

If Static Laser: Center and Slope is selected, (see Figure 23 — Center-Only Warning
Figure 20) select the correct target for Port A, Port B or —E
both ports if they are both in use. All targets previously
defined can be displayed by clicking the down arrow
(V) in the Port A or Port B list box (see Figure 22). Chanet Pt et ot
Tyee TR B e Caliration Date:  5/12/2004
To change information that has been saved for a target, .. ,% - e
highlight the target name in the saved list and click s oo |y | !
. . . . H -
Edit/Details. The Edit Target screen displays (see e b _ b
Pl 2 e o |
. . Select An ltem Above Then Press Calibrate
Figure 24). From this screen, selected targets can be e Togt| How T2 |
recalibrated or deleted from the list and saved et | [T B | pee T

information can be modified or printed.

Figure 24 — Edit Target Screen
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Defining a New Target

If

no targets have been selected =10l x|

previously or if you wish to add a new
target, do the following from the Target
Setup screen:

1.

3a.

3b.

3c.

Channel:  [Mot Attached)

r— Calibration Constant:

i i Typs: T Bt :
Click New Target to display the i il Caltration Date:
New Target screen (see Figure 25). Center

g ( g ) Mame: |A-51 i} x + )W

Select the target you are going to Seral# | Ha Hggg
use from the list. e T 1 H- [1.000
CIle the dOWn arrow (Jr) in the Type Description:  Yert & Horiz Center Calibrate |
IISt bOX to View the IISt Of a“ target Select An ltem Above Then Press Calibrate

types. Enter a name for the target in
the Name field, (or keep the default
model number as a name) and the
target serial number (optional) by
clicking in the field and typing the
information. The Tab key may also Figure 25 — New Target Screen
be used to navigate within the New

Target screen.

Load the Calibration Constants from a file (Alt-L).

Load the file containing the target calibration constants (Load Tgt File) and proceed to Step 5.
Hamar Laser provides this file on a diskette when a target is purchased.

--OR--

Manually enter the calibration constants provided.

You may also calibrate the target yourself. Specify the Channel (single or 2-axis targets) or the Port
(4-axis targets) to which the target is connected to the interface. Click OK. You are now ready to
calibrate the new target.

--OR--

Start the calibration procedure defined in Appendix B, beginning on Page 61.

Note: The T-1275, A-1519 and A-1520 Wireless Targets use Linearization Coefficients rather than
Calibration Constants. These are provided with each target and may loaded from diskette using
Load Tgt File (Step 3a) or entered manually (Step 3b).

Load Tat File Save & Exit E xit | Erint |

Save the information.
When the target is selected and calibrated, click Save (Alt-S) on the New Target screen. Click Print
or press Alt-P to print this information.
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Selecting ATram or DTram Targets

Selecting either the ATram (averaging) or DTram
(differential) targets from the target list allows any two
dual-axis targets to be connected to Channel 1 and
Channel 2 of Port A. This configuration then simulates a
4-axis target with any desired separation between the two
cell planes (the default separation is 12 inches as shown
in Figure 26). Static Laser: Center and Slope must
always be selected as the Target Mode for both ATram
and DTram targets (see Figure 20).

Results from ATram and DTram targets display only on a
Standard Plot screen. For further information about
reading the plot displays for ATram or DTram targets,
see Standard Plot Screen Displays for ATram and DTram
Targets on Page 24.

Selecting a Wireless Target (T-1275 IR Coupling
Target or A-1519/A-1520 Unitargets)

If no targets have been selected previously or if you wish to
add a wireless target, do the following from the Target Setup
screen (the T-1275 IR Coupling Target is used in this

example):

1. Click the New Target button on the Target Setup
screen to display the New Target screen (see Figure

27).
2. Select the T-1275 IR Coupling Target from the list.

Click the down arrow (~L) in the Type list box to select a
T-1275 IR Coupling target. Enter a name for the target in
the Name field, (or keep the default model number as a
name) and the target serial number (optional) by clicking in
the field and typing the information. The Tab key may also

be used to navigate within the New Target screen.

3. Load the Target File (Alt-L).
Load the file containing the target linearization
coefficients. Hamar Laser provides this file on a

diskette when a T-1275 target is purchased (see Figure 28).

4, Save the information.

-inix]
il Gieme) ~Calibration Constanis
ez A e Caliration Diste:  8/10/2004
Change Target Type Center Slope

Name: [ATram Target AR I
Serial# [[nane] :j . Il H

H - |1 |1
Target Type: 13
Ej;;”fz:;m A1\;g Center/Calc'd Slope Calibrate

Select An ltem Abowe Then Press Calibrate:

<< Prex Target | Mext Target >3

Save b Emt

Erint | Delete Target |

Figure 26 — Editing the Target Setup for ATram Targets

+ New Target
Channel:  [Not&ttached)
Type:

Linearization Coefficient

Calibration Date:

WC HC

Name: [T-1275 wireless Col Tat

3 [0oo [0.000

Serial # I

Taiget Type: 13
Description: IR Center & dngle
Focal Length: 2,63 inches

Load Tgt File Save &Exit

<2 [0.000
el [0.o00
=0 [oooo

Jo.000
0.000
0.000

oo | en |

Figure 27 — Defining the T-1275 IR Coupling Target

List Files of type: Driy
Taiget Files [*.tgt) hd lE

Click Save (Alt-S) on the New Target screen when the target is selected and
information from the target file is loaded. Click Print or press Alt-P to print

this information.
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Specify Target File to be Loaded [ 7] ]
File pame: Folders:
c:\hamarf~1\readBireads

Cancel
BN ES = _ Caneel |
A hamarf~1 Network...
= read8
[ 2 this target?

Tasget Mare: Coupliog Taret SN202
Semal . 202

Tanged Dnse: IR Conier 44 Angle
Taiget Type: 10

Focal Lerglh 25

Calbestion Date: 3/16/2001
Linearization Constants:
Lir'Cod | 29023E-12
LirkTe2 - 8 161033 08
LirWCel : A 97330E-02
Led/Sedl - (L 7ot
LinHSc3: 1 072338F M9
LinHSc2: 8. 267255807
LrHSc] | 120048
LinHSch: 1. 203039

Lt/ - 0L ez
LirHCe3: 1.072338F 09
LinHCe2: 0. 267255607
LrHCel | 01200148
LinHCel): 1. 200238

Figure 28 — Loading Target File




Viewing the Plot Screens

The plot screens show where the laser beam is striking the target, displaying the numerical readings for
vertical and horizontal center and slope, along with a graphic representation of the alignment. Using
these plot screens, the user can align the laser beam to a target cell to a specific center and slope. Usually
the center point is zero inches or millimeters and the slope is zero inches/foot or millimeters/meter,
although that may change with the alignment task and whether or not an offset is being used. Both the
numerical and graphic displays are “live”; that is, they show any adjustments or changes to alignment as
they are made. The graphic plots are available in four forms, depending on the target setup in use.

e Standard plot, showing the results for one or two 1-axis or 2-axis targets or center and slope for a 4-
axis target.

e Combined plot, showing center and slope readings for a 4-axis target from a shaft-end perspective.

e Spindle plot, showing a graphic representation of a spindle alignment, combining center and angle
for both top and side views of the spindles.

e Scan plot, showing the vertical scanning position for up to four targets.

e Bore plot, showing the measurement and alignment of multiple bores.

To change the plot mode, select View on the Menu Bar and click the desired plot or use the appropriate
Ctrl-key combination. Plots that are grayed out are inappropriate for the selected target mode.

Standard Plot (Ctrl-P)

The standard plot is the default plot screen. All targets can be displayed in the standard plot format. A
standard plot can display the readings for one or two 1-axis or 2-axis targets or center and slope for a 4-
axis target. The two center readings are displayed together and the two slope readings are displayed to-
gether. Figure 29 shows a plot for one 2-axis target (center-only) with the features of the Standard Plot
screen identified. This plot screen displays a zero reading; that is, the crosshairs completely overlap.

Type of reading

File View Setup Help

Vertical Readin
Increase/decrease m O O 0 0 9
values (displays only === .

o
Center

when mianiss data :_, 0000 Horizontal Reading
2 Unit of Measure

Scale Channel 4 | Chant . Iriches

0.050

Double arrow
cursor. Click in
black area of plot
scren to toggle
between laser view

-0.050

&% HamarLaser |Zoom In+ | Oul-| | Dala Record| | Difsets Setup 024518

Figure 29 — Standard Plot Screen (One Target Showing Center Only)
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AR Hamalaser | Zoom I | Out-| | Dun Racod| | Ot S 1Z2A0 AF Hamailaser | Zoom I+ | Dut-| | Dus Racond| | Oests Seagp (=]

Figure 30 — Standard Plot Screen:
Two Targets, Center Only

Figure 31 — Standard Plot Screen:
One 4-Axis Target, Center and Slope

Figure 30 and Figure 31 show the Standard Plot displays for two targets showing center only and one 4-

axis target showing center and slope.

Standard Plot Screen Displays for ATram and
DTram Targets

If a center and slope target is selected, clicking either
the CENTER or SLOPE buttons in the numeric
readout area changes to the other view. This is true for
all center and slope targets except ATram and DTram.
In the case of these two targets, the left side of the
Standard Plot screen always shows Center and the right
side can show either Center or Slope. When the DTram
target is selected, the left side of the display shows the
vertical and horizontal center readings for Target 1.
When the ATram target is selected, the left side of the
display shows the average of the center readings of
both targets. The results displayed on the left and right
screens are described in detail in the table below.

alinl

Figure 32 — Center and Slope Buttons

Selected Plot Display DTRAM Target — Left Display

DTRAM Target — Right Display

Left Center/Right Center | VC1and HC 1

VC2and HC 2

Left Center/Right Slope | VC1and HC 1

VC 2 minus VC 1 divided by the separation value and
HC 2 minus HC 1 divided by the separation value.

Selected Plot Display ATRAM Target — Left Display

ATRAM Target — Right Display

Left Center/Right Center | VC1and HC 1

VC 2 and HC 2

Left Center/Right Slope | Average of VC 1 and VC 2 and
the average of HC 1 and HC 2

VC 2 minus VC1 divided by the separation value and
HC 2 minus HCL1 divided by the separation value.

e VC1 and HC1 = the vertical and horizontal centers of the 2-axis target connected to Channel 1.
e VC2 and HC2 = the vertical and horizontal centers of the 2 axis target connected to Channel 2.
e Separation value = the distance from the front of the Channel 1 target to the front of the Channel 2 target

(see Figure 26).
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Standard Plot Screen Displays for Wireless Targets

When a wireless target is selected in Target Setup, (A-1519, A-1520 or T-1275) the Standard Plot and
Scan Plot screens display indicators that reflect the status of the background light level and its effect on
the target, and the battery strength of the target (see Figure 33). In addition, a warning displays when the

IR Receiver battery is low.

Background light level status — indicates the amount of background light from sunlight or overhead

lights that reaches the target.

Message Color Condition
Light Level OK Green Acceptable light level.
Light Level Warning Yellow High level of background light.

Light Level High

Too much background light. The target may provide invalid readings.

Weak Laser

Insufficient light hitting target from the laser.

Target Battery Warnings

Message Color
Target Battery OK Green
Target Battery Weak Yellow
Target Battery Bad

IR Receiver Battery Warning

When the IR Receiver battery is low, the
program displays a warning message in red on
the bottom of the Standard Plot and Scan Plot
screens (See Figure 34).

alniE

e e ks e

Target Battery Status = -

Light Level Status

Figure 33 — Wireless Target status indicators
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Figure 34 — IR Receiver low battery warning
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Laser View and Target View in the Standard Plot Screen

The change from Laser View to Target View in the Standard Plot screen is illustrated in Figure 35, where
Laser View is the view from behind the laser looking toward the target and Target View is the view from
behind the target looking toward the laser. A red circle represents the laser beam and a white square rep-
resents the target. In Laser View, this circle or laser “beam” is solid and in Target View, where the user
would be looking through the target to the laser, the laser “beam” becomes a red outline. Position the
mouse cursor in the black area of the plot screen until it becomes a double-headed arrow and click once

to toggle between Laser View and Target View.
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Figure 35 — Laser View and Target View from the same Standard Plot Screen

Note: In Laser View, the white “target” moves. In Target View, the target is stationary and the laser

moves. Target View is used when adjusting the laser.
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Performing Tasks in the Standard Plot Screen

To change the scale:

Click the numerical scale values to increase or
decrease the magnification of the plot screen. This
performs the same function as the Zoom feature on
the Status Bar.

To change the unit of measure:

Double-click the button indicating the unit of
measure to access the Units tab.

To change the number of decimal places or
the size of the numbers displayed, or to acti-
vate AutoScale Plot:

Double-click any numerical display window when
the cursor becomes a double-headed vertical arrow to
access the Display tab.

To change tolerance values or turn tolerance
indicators off or on: (slope view only)

Move the cursor into the slope view until it becomes
a double-headed, vertical arrow and click to activate
the Display tab.

To change between center and slope views:
(center and slope targets only)

If a center and slope target is selected, clicking
CENTER or SLOPE changes to the other view.
When offsets are on, this information is also
displayed on this button.

To toggle between laser view and target view:
(center view only)

Click once in the black area of the center view. The
active view is always indicated directly below the
center view.

To change alignment setup perspective from
left to right or right to left: (slope view only —
see Figure 36)

Move the cursor into the slope view until it becomes
a double-headed, horizontal arrow and click to re-
verse the view.

To record data:

Press the spacebar or click Record in the Status Bar
to record a reading in the currently selected mode.

To calculate offsets:

Select Offsets from the Status Bar, select
View...Offsets from the Menu Bar, or press Ctrl-O.

To toggle offsets ON and OFF:

Click ON/OFF in the Offsets area of the Status Bar.

To change setup information:

Click Setup in the Status Bar.
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Combined Plot (Ctrl-C)

The Combined Plot is an end-view presentation of simultaneous center and slope readings, showing two
center and two slope readings in one plot. The advantage of this plot screen is that center and slope mis-
alignment can be viewed at the same time as if the user were looking in the end of a piece of machinery.

Laser View and Target View in the Combined Plot Screen

The change from Laser View to Target View in the Combined Plot screen is illustrated in Figure 37,
where Laser View is the view from behind the laser looking toward the target and Target View is the
view from behind the target looking toward the laser. A red circle represents the laser beam, a white
square represents the front of the target, and a gray square represents the back of the target. In Laser
View, the laser “beam” is solid and in Target View, where the user would be looking through the target
to the laser, the laser “beam” becomes a red outline. Position the mouse cursor within the black area of
the plot screen until it becomes a double-headed arrow and click once to toggle between Laser View and
Target View, or click the target icons on the left side of the screen.

F Ham Lasrs Road - [Combined Piot]
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Figure 37- Combined Plot Screen, 4-Axis Target Showing Center and Slope readings, Laser View and Target View
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Performing Tasks in the Combined Plot Screen

To change the scale:

Click the numerical scale values to increase or
decrease the magnification of the plot screen. This
performs the same function as the Zoom feature on
the Status Bar.

To change the unit of measure:

Double-click the button indicating the unit of
measure to access the Units tab.

To change the number of decimal places or
the size of the numbers displayed, or to acti-
vate AutoScale Plot:

Double-click in any numerical display window when
the cursor becomes a double-headed vertical arrow to
access the Display tab.

To toggle between laser view and target view:

Click once in the black area of the center view. The
active view is always indicated directly above the
plot area.

To record data:

Press the spacebar or click Record in the Status Bar
to record a reading in the currently selected mode.

To calculate offsets:

Select Offsets from the Status Bar, select
View...Offsets from the Menu Bar, or press Ctrl-O.

To toggle offsets ON and OFF:

Click ON/OFF in the Offsets area of the Status Bar.

To change setup information:

Click Setup in the Status Bar.
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Spindle Plot (Ctrl-S)

The Spindle Plot shows combined center and slope readings for both side and top views of a moveable
unit (spindle) and an opposing fixed unit (master part). The vertical and horizontal position of the move-
able unit changes to reflect the angular and center misalignment between the two units. The moveable
side can be switched to the left or right to reflect the actual hardware setup (see Figure 38).
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Figure 38 - Spindle Plot Screen, 4-Axis Target Showing Center and Slope readings and alignment setup side change

Performing Tasks in the Spindle Plot Screen

To change the scale:

Click the numerical scale values to increase or
decrease the magnification of the plot screen. This
performs the same function as the Zoom feature on
the Status Bar.

To change the unit of measure:

Double-click the button indicating the unit of
measure to access the Units tab.

To change the number of decimal places or
the size of the numbers displayed, or to acti-
vate AutoScale Plot:

Double-click in any numerical display window when
the cursor becomes a double-headed vertical arrow to
access the Display tab.

To change tolerance values or turn tolerance
indicators off or on:

Move the cursor into the plot screen until it becomes
a double-headed, vertical arrow and click to activate
the Display tab.

To change alignment setup perspective from
left to right or right to left:

Move the cursor into the plot screen until it becomes
a double-headed, horizontal arrow and click to re-
verse the view.

To record data:

Press the spacebar or click Record in the Status Bar
to record a reading in the currently selected mode.

To calculate offsets:

Select Offsets from the Status Bar, select
View...Offsets from the Menu Bar, or press Ctrl-O.

To toggle offsets ON and OFF:

Click ON/OFF in the Offsets area of the Status Bar.

To change setup information:

Click Setup in the Status Bar.
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Scan Plot (Ctrl-N)

The Scan Plot allows the user to view up to four scanning lasers at the same time. Numeric displays are
shown for all channels in use, both in the standard large readout format and at the bottom of each channel
graphic. Channels that are not used display dashes.

<} Hamar Laser Read8 - [Scanning Laser]
File “iew Setup Help

[ [=] ]

Inches | PDI[B‘ Inches

Chan 4 Chan 3

Chan 2 Chan 1

5

o

£
I

[oos0 [ .ooo0

||== Hamar Lazer ‘Znom M M | Data Record ‘ Offsets M | Setup | 120210

Figure 39 — Scan Plot showing two targets connected to Channel 1 and Channel 2

Performing Tasks in the Scan Plot Screen

To change the scale:

Click the numerical scale values to increase or
decrease the magnification of the plot screen. This
performs the same function as the Zoom feature on
the Status Bar.

To change the unit of measure:

Double-click the button indicating the unit of
measure to access the Units tab.

To change the number of decimal places or
the size of the numbers displayed, to change
tolerance values or turn tolerance indicators
off or on or to activate AutoScale Plot:

Double-click in any numerical display window when
the cursor becomes a double-headed vertical arrow to
access the Display tab.

To record data:

Press the spacebar or click Record in the Status Bar
to record a reading in the currently selected mode.

To calculate offsets:

Select Offsets from the Status Bar, select
View...Offsets from the Menu Bar, or press Ctrl-O.

To toggle offsets ON and OFF:

Click ON/OFF in the Offsets area of the Status Bar.

To change setup information:

Click Setup in the Status Bar.
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Bore Plot (Ctrl-B)

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 whose PR n
lengths are comparatively greater than their diameters. i i 0 L
Measurements are taken by selecting points along the length of A A
the continuous bore and taking readings at these cross sections. Continuous Bore

Individual bores, such as bearing mounts in an engine block,
are separate from one another and usually have lengths which
are comparatively shorter than their diameters. One reading is
taken at the center of each bore. If the bore is very narrow, the ol Nl  Nznes
target may need to be mounted to a face and centered.

Error Correction: The NORMIN Procedure

In order to get accurate results, target mounting 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 Procedure, see Appendix A beginning on Page 61.

Individual Bores

Measuring Alignment and Size

e To measure alignment of several bores, the laser should be bucked into (making the laser parallel to)
the two end bores. The target is then moved from bore to bore, using the error correction (NORMIN)
procedure (see Error Correction: The NORMIN Procedure on Page 33). For the most accurate
results, the same target should be used for all of the bores. If using multiple targets, (up to 4 two-axis
targets) the same target should be used to do both error correction readings in the same bore.

Note: The NORMIN procedure is necessary when performing bore measurement with any target.
The NORMIN procedure is necessary for performing bore alignment with all bore targets except the
A-510 Self-Centering Target.

e To measure the sizes of several bores with respect to a reference bore, a reference bore with a known
size is 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
Two targets are set up in the two end bores for bucking in. The laser is positioned on its stand. The
targets are connected to the interface, and the interface to the computer.

Bucking In

The buckin procedure is only necessary if you need to plot data relative to the laser, such as when
aligning an extruder barrel to a gearbox. The laser is positioned by adjusting the laser beam (using a
beam translator) to center on the near target, and then adjusting the laser 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.
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Bore Setup (Alt-T)

The user enters information In the Bore8 Setup Screen, such as the number of and distance between
bores, the diameter of the reference bore, and the spacing between points to be measured.

Recording Data

The user moves the target from bore to bore, taking data. Data may be taken in any order desired, but the
simplest way is to measure bores in numerical order). When taking NORMIN readings to cancel out
errors, both the normal and inverted readings can be taken for one bore before moving to the next or the
normal readings can be taken for each bore in one pass, and the inverted readings in the next.

Plotting Results

The resulting data is displayed on the screen as a two-view graph.

Saving, Printing, and Reviewing Results

Data may be saved and customized for review and for generating a printed report.

Setting up a Bore Plot

When Bore Plot is selected from the View
menu, the user is instructed to set up the
plot from the Bore Setup screen (see
Figure 40). The Bore Setup screen may
also be accessed from the Bore Plot at any
time by clicking Bore Setup (Alt-T). The
following information is specified in the
Bore Setup:

Point Spacing — Specify whether the
points to be measured are evenly or
unevenly spaced. If they are evenly spaced
(Alt-E), enter the common distance
between points and the starting value. If
they are unevenly spaced (Alt-U), enter the
distance between individual points in the
grid.

Number of points — Enter the number of
points to be measured, either by typing in
the number or using the up and down
arrows. The grid below reflects the
number. A minimum of three and a
maximum of 30 points can be specified.

Reference Bore Diameters — If you are
measuring several bores with respect to a
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Figure 40 — Initial Bore Plot screen with Bore Setup

reference bore, select the number of the bore to designate as a reference and supply its vertical and

horizontal diameter.

Click Apply to apply these specifications, and then click OK to return to the Bore Plot screen.
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Using the Bore Plot Screen

Figure 41 shows a bore plot with four recorded points, using the end bores as the reference. The top plot
shows the Side View/Vertical Center view and the bottom plot shows the Top View/Horizontal Center.
The centerline represents the selected reference. For example, if End Bores is selected as the reference,
the centerline would represent a line drawn through the end bores.
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Figure 41 — Bore Plot Screen showing Manual Data Screen and Grid
Selection

Plot Reference
The Plot Reference can be changed to reflect the data as follows:

End Bores — Shows the position of the centerline of the bores relative to the end bores. This view makes
the end bores the “zero” point, and plots the positions of the remaining bores in relation to the end bores.

Bore Numbers — Shows the position of the centerline of the bores relative to the selected bore numbers.
This view makes the designated bore numbers the “zero” point and plots the positions of the remaining
bores in relation to selected bore numbers.
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Best Fit — Shows the position of the centerline of the bores relative to the Best Fit line rather than to the
laser beam. This least-squares best-fit algorithm built into the software removes the slope by finding a
line that “best fits” the raw data. It is especially useful because the laser beam does not have to be exactly
centered in the bore to get accurate straightness measurements.

Laser — Shows the position the centerline of the bores relative to the laser beam.

Note: If you wish to change the orientation of the laser beam on the screen
to reflect your physical setup, move the cursor into the box marked Laser.

When the cursor becomes a double-headed arrow, click to change the laser
orientation from one side to the other (see Figure 42).

Show Plot
To show or hide a descriptive line on the plot, either check or uncheck the
appropriate box.

Best Fit Line — The Best Fit line is shown on the plot as a dotted blue line.
Connecting Lines — These solid blue lines connect each recorded point.

Cursor — Shows the current recording position. A solid green line denotes
normal readings and a solid yellow line denotes readings taken with the
target inverted. Clicking the right or left arrows in the bar between the two

lot views moves the cursor from point to point. ;
p p p | -lf}{eﬂ
ncnes
Other Features of the Bore Plot Screen Center Left
AutoScale/Zoom (Figure 42) I
To increase or decrease the scale of a specific plot window, hold the cursor I b

over the reading until it becomes a magnifier. Click to zoom in (+) or out (-).
Click AutoScale to automatically scale the data in both plot windows.

Manual Data (Figure 41) | 0.010

Click Manual Data to enter data into the program manually. You may
enter data manually |1_‘ an mte_rface is not available or if you want to create a Figure 42 - Changing laser
demonstration plot with specific numbers. orientation and using the AutoScale

i i and Zoom features
Grid Data (Figure 41)
Click Select in the Grid Data box to add or hide rows of the data grid.

Target Orientation/Auto Step (Figure 41)

Select the target orientation to record by clicking Normal (displayed in green on both the grid and the
plot screen) or Inverted (displayed in yellow). Auto Step automatically moves from one point to the
next, either in Normal Mode, Inverted Mode, or in both modes. To change the direction to record data,
click the left or right Direction arrow.

Center Right
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Generating a Report
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Performing Tasks in the Bore Plot Screen

Figure 43 — Bore8 Report Screen

To change the number of points to be recorded,
the distances between bores and reference bore
diameters:

Click Bore Setup on the Bore Plot Screen or press
Alt-T.

To record data:

Press the spacebar or click Record.

To automatically scale the plot data to fit the
plot screens:

Click AutoScale.

To change setup information:

Click Setup in the Bore Plot Screen.

To enter data manually:

Click Manual Data in the Bore Plot Screen and
fill in the data in the resulting table.

To show or hide items in the grid:

Click Select in the Grid Data box and check or
uncheck the appropriate selections.

To generate a report:

Click Report or press Alt-P.
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Calculating Offsets (Ctrl-O)

The Offsets Utility provides eight different ways to develop offsets, or corrections for misalignment of
the target and laser, which are subtracted from the raw target data to provide a more accurate reading.
Uses for offsets include mounting error correction, assisting in the buckin process, and for aligning a la-
ser or target to its mounting stud. Offsets may be toggled on or off to see raw or corrected readings.

The offsets available depend on which Target Mode is selected in Setup.

Target Mode

Offsets Available

Center Only

Center and Slope

Vertical Only (scanning laser)

Offset Name

Zero, Buckin, Align Target, Align Laser, Manual Offset

Zero, Virtual Center in Front, Virtual Center Behind, Spindle,
Align Target, Align Laser, Manual Offset

Zero, Buckin, Align Target, Align Laser, Manual Offset

Function

Zero

Buckin

Align Target

Align Laser

Manual Offset

Spindle

Virtual Center in Front/
Virtual Center Behind

Resets the numerical readings and the plot information to zero at
the current reading. Subsequent readings show only the difference
from the original reading. For example, if the reading is zeroed at
.0015", then a raw reading of .0020" is displayed as .0005" (.0020"
-.0015").

Calculates setpoints for bucking a laser in to two or more points on
a surface or in a line, and then zeroes the numerical display and the
plot information on those setpoints.

Uses NORMIN readings to determine mounting and other errors in
a fixture-mounted target and adjusts the numerical readings and
plot information to remove the error from the readings. This offset
is commonly used to align a target to a mounting stud.

Uses NORMIN readings to determine mounting and other errors in
a fixture-mounted laser and adjusts the numerical readings and plot
information to remove the error from the readings. This offset is
commonly used to align a laser to a mounting stud.

Allows predetermined offset information to be entered for two or
four axes, calculates the applied offsets and subtracts those offsets
from the readings.

Uses NORMIN readings to determine mounting and other errors in
a spindle-mounted target and laser setup and adjusts the display to
remove the mounting error from the readings.

A calculation that enables a measurement to be taken at an axial
point different from the cell plane of the target. This is useful when
it would be impossible or impractical to physically mount a target,
for example, in the center of a bore.
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Using the Offsets Screen

An offset creation screen is displayed in Figure 44. The screen features a numerical display as well as a
display of recorded data and calculated data for the selected offset. After all necessary values have been
recorded for the selected offset, the offsets are calculated and stored in the ‘calculated offset’ table.
When offsets are turned on, the values in this table are subtracted from the corresponding raw data values
currently being read for each displayed channel.
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Figure 44 — Offsets Screen Showing Zero Offsets Display
To create an offset: Double-click Offsets from the Status Bar, or select View...Offsets from

the Menu Bar, or press Ctrl-O while in any plot screen.

To select an offset type: Click the button next to the desired offset. If an offset is not available for
particular setup, the selection is grayed-out. When an offset is selected, a
graphic representation displays, showing the position of the laser and target
for each reading.

To take readings: Press the spacebar, press Alt-R, or click Record Offset Data.

To toggle an offset on or Click Remove Offsets, click the ON/OFF button next to Offsets on the
off: Status Bar, or Press Alt-O. The ON/OFF button on the Status Bar can be
used to turn offsets on or off from any Plot or Record Data screen.

Note: Only one type of offset can be active at a time. If the Zero Offset is active, the Re-Zero button on

the Status Bar allows the display to be re-zeroed at any time. For all other selected offsets, the Status
Bar displays the current type of offset.
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Selecting an Offset Type

The following is a detailed discussion of each offset type and how to record these offsets.

Zero Offset

The Zero Offset resets the readout to zero at the current target position; that is, the software keeps the
current reading in memory and then subtracts it from all future readings. While offsets are ON,
subsequent readings show only the difference from the original reading.

1. Coarse-align the laser and target on the numerical display.
Ensure that that laser and target are in position and the numerical display is showing readings.

2. Double-click Offsets on the Status Bar.

The Offsets screen displays with the Offset Type listing in the upper left of the screen.

3. Select Zero.

Offset Tupe:

The graphic below Offset Type displays the proper orientation of the laser & ze. V. Cly [Front]

and target for taking a reading (see Figure 45).

4. Press the spacebar to take a reading.

Press the spacebar or click Record Offset Data (Alt-R) to take a reading at
the current position of the target and laser. The upper chart shown in Figure Cablo at &
46 displays the reading and the lower chart displays the calculated offset.
The plot screen now reads zero for that position and the Center/Slope F‘D “‘C
buttons and Status Bar indicate that the Zero Offset is ON. Any further Target

readings display with this value subtracted.

Note: When Zero Offset is applied, the Status Bar dis-
plays a Re-Zero button. Clicking this button re-zeros
the display at any time, as long as the zero offset is
ON.
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Figure 45 — Selecting Zero Offset
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Figure 46 — Raw Reading and Calculated Offset Values



Spindle Offset

The Spindle Offset uses NORMIN readings (see Appendix A) to determine mounting and other errors in
a spindle-mounted target and laser setup and adjusts the display to remove the error from the readings.

1. Coarse-align the laser and target on the numerical display.

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

2. Double-click Offsets on the Status Bar.

The Offsets screen displays with the Offset Type listing in the upper left of the screen.

3. Select Spindle.
The graphic below Offset Type, showing the laser with the cable at “12”,
displays the proper orientation of the laser and target for taking the first
reading (see Figure 47). Ensure that the laser is in the rotated position in
its fixture or spindle and leveled.

4. Press the spacebar to take a reading.
Press the spacebar or click Record Offset Data (Alt-R) to take a reading
at the current position of the target and laser. Wait until the program takes
all of its samples and displays the readings before performing the next
step. The cursor moves automatically to the next field and the graphic
showing the laser and target orientation changes.

5. Invert the target 180 degrees and return the laser to normal position.

Offzet Type:

" Zem " Cir [Frant)
™ Align Lazer 1 W.Chr [Behind)
™ Align Target 1 Spindle

= Bkt " M anual Offset

Laser

12 ~ch

Target
Cahle at B

Rotate the laser 180 degrees to its normal position and level. Rotate the Figure 47 - Spindle Offset - First Reading
target 180 degrees in its fixture or spindle to the inverted position and (laser inverted)

level (see Figure 48).

6. Press the spacebar to take a reading.
Press the spacebar or click Record Offset Data (Alt-R) to take a reading at
the current position of the target and laser. Wait until the program takes all
of its samples and displays the readings before performing the next step.
The cursor moves automatically to the next field and the graphic showing
the laser and target orientation changes.

7. Return the target and laser to the normal position.
Reset the laser and target to normal position (see Figure 49) and level.

Laser
Cahble at B
Target
Cahleat 12

Figure 48 - Spindle Offset —
Second Reading (target inverted)

8. Press the spacebar to take a reading.
Press the spacebar or click Record Offset Data (Alt-R) to take a reading
at the current position of the target and laser. Wait until the program takes
all of its samples and displays the readings.

The plot screen now displays corrected readings and the Center/Slope

Laser
Cahbleat R

Targ et
Cahkle at &

buttons and Status Bar indicate that Spindle offsets are ON. Any further

readings display with this value subtracted.
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Figure 49 — Spindle Offset — Third
Reading (laser and target in normal
position)



Manual Offset

The Manual Offset allows the user to enter pre-determined offset information for two or four axes, then
calculates applied offsets and deducts those offsets from the readings.

Offzet Type:

1. Double-click Offsets on the Status Bar.  Zern £ 4 Chr [Front]
The Offsets screen displays with the Offset Type listing in the upper " alignLaser ¢ %.Cir [Behind]
left of the screen. " &lign Target € Spindle

B kit % b anual Offset

2. Select Manual Offset.

The Enter Manual Offset Values screen displays. Lol

3. Select the offset axis and type in the offset amount. Cableat &
Use the Tab key to move from one box to another or click in each box F-B
with the mouse. Enter a value for all axes. “C:?

4. Click Record Offset Data (Alt-R) or press the spacebar to EZ[E?E‘& F

calculate the offset.

The Center/Slope buttons and Status
Bar now indicate that Manual offsets | EnterManual Cfisetvalies: _—
are ON. Any further readings display Chan 1 Chean 2

Center Slope

with this value subtracted. ver I | wer [l ]
Har D Fies D

[ Wer [ Har | Yer [ Hor
Calculated Offset

Becord Offzet D ata | Al EiEets |

Figure 50 — Manual Offsets Screen for 4-Axis Target
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Align Laser Offset

The Align Laser Offset uses NORMIN readings to determine mounting and other errors in a fixture-
mounted laser and adjusts the display to remove the error from the readings.

1.

Coarse-align the laser and target on the numerical display.

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

Double-click Offsets on the Status Bar.
The Offsets screen displays with the Offset Type listing in the upper left
of the screen.

Select Align Laser and orient the laser as shown in Figure 51.

The graphic below Offset Type, showing the laser with the cable at
“12”, displays the proper orientation of the laser and target for taking
the first reading. Ensure that the laser is in the rotated position in its
fixture or spindle and leveled.

Press the spacebar to take a reading.

Press the spacebar or click Record Offset Data (Alt-R) to take a
reading at the current position of the target and laser. Wait until the
program takes all of its samples and displays the readings before
performing the next step. The cursor moves automatically to the next
field and the graphic showing the laser and target orientation changes.

Return the laser to the normal position.
Reset the laser to normal position and level (see Figure 52).

Press the spacebar to take a reading.

Press the spacebar or click Record Offset Data (Alt-R) to take a
reading at the current position of the target and laser. Wait until the
program takes all of its samples and displays the readings before
performing the next step. The cursor moves automatically to the next
field and the graphic showing the laser and target orientation changes.

Offzset Type:

" Zem . Cir [Front)
@ Align Lazer W Chr [Behind]
" Align Target  © Spindle

£ Euckin " Manual Offset

Laser

12l

Target
Cahble at &

Figure 51- Align Laser Offset — First
Reading (laser inverted)

Laser
Cable at g

Targ et
Cakleat b

Figure 52 — Align Laser Offset — Second

The plot screen now reads the laser beam misalignment (less fixture Reading — (laser and target in normal

mounting errors). The Center/Slope buttons and Status Bar indicate
that Align Laser offsets are ON. Any further readings display with
this value subtracted.
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Align Target Offset

The Align Target Offset uses NORMIN readings to determine mounting and other errors in a fixture-
mounted target and adjusts the display to remove the error from the readings.

1. Coarse-align the laser and target on the numerical display.
Ensure that that laser and target are in position and the numerical display is showing readings.

2. Double-click Offsets on the Status Bar. Offset Tope:

The Offsets screen displays with the Offset Type listing in the upper left ~_ V.Ch [Front
of the screen. " plignLaser € % Chr [Behind]
. * Align Target € Spindle
3. Select Allgn Target. = Buckin "~ Manual Offset

The graphic below Offset Type, showing the target with the cable at “12”,
displays the proper orientation of the laser and target for taking the first ! Laser

reading (see Figure 53). Ensure that the laser is in the rotated position in Cableat &
its fixture or spindle and leveled.

4. Press the spacebar to take a reading. Target “Clg
Press the spacebar or click Record Offset Data (Alt-R) to take a reading | | “2hlest 12
at the current position of the target and laser. Wait until the program takes
all of its samples and displays the readings before performing the next Figure 53- Align Target Offset — First
step. The cursor moves automatically to the next field and the graphic Reading (targetinverted)
showing the laser and target orientation changes.

5. Return the target to the normal position.

Reset the target to normal position and level (see Figure 54). Laser

Cahle at f

6. Press the spacebar to take a reading.
Press the spacebar or click Record Offset Data (Alt-R) to take a reading
at the current position of the target and laser. Wait until the program Target
takes all of its samples and displays the readings before performing the | Cahleat &

next step. The cursor moves automatically to the next field and the
graphic showing the laser and target orientation changes.

Figure 54 — Align Target Offset — Second
Reading — (laser and target in normal
o ) position).

The plot screen now reads the laser beam misalignment (less fixture

mounting errors). The Center/Slope buttons and Status Bar indicate
that Align Target offsets are ON. Any further readings display with this
value subtracted.
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Buckin Offset

The Buckin Offset allows the user to calculate setpoints for bucking a laser to two or more points on a
surface or in a line, and then zeroes the display on those setpoints. It is preferable to use a single target
for bucking in, moving it from the near position to the far position (see Figure 55). The target shown with
a dotted outline represents the target in the near position; the target with a solid outline represents the
same target in the far position). The buckin offset utility offers five interactive screens, where the user is
prompted for information step-by-step.

1. Coarse-align the laser and target on the numerical display.
Ensure that that laser and target are in position and the numerical display is showing readings.

2. Document the hardware setup.
The diagram below shows a laser-target setup. Make note of the distance between the laser pivot
point and the near target (L1) and of the distance between the near and far targets (L2).

Laser Pivot Point

F

L2 —

L1 :

Figure 55 — Laser-Target Setup for Buckin Showing Scanning Laser

3. Visually adjust the laser to be parallel to the surface.
Hold a piece of cardboard near the laser until the beam can be seen on the cardboard. Slowly move
the cardboard back to the far position and adjust the laser visually.

4 Homan Lases Readi? - [DEsels]

4. Center the target on the laser (near & v seo i

position). ot ot o 1 L2 ey o o .g_
Set the target in the near position and center et W[ 0150

the target on the laser. For bore buckin, use a ‘:“Q’ b2 m
beam translator (see Step 16). — 2

5. Double-click Offsets on the Status Bar. %;‘ v - |
The Offsets screen displays with the Offset Clrntote | et ™ et

Falp  AlCdieiatb u 5 L2 o Incees

Type listing in the upper left of the screen.

6. Select Buckin.
The graphic below Offset Type, showing all
cables at “6 o’clock”, displays the proper
orientation of the laser and target (see Figure
56).

Vet Hex I
Cobcuinied Dlloet

P
2| u |

|=} Hamar Laset Pt Dss Offits e || D) 425

Figure 56- Buckin Offset Screen — Enter Distances (Step 1)
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7. Enter the required distances.

In the boxes provided, (see Figure parererame ML
56) enter individual values for L1 =™ =22
and L2 or the sum of the two
values where L1 is the distance o eos e o T oot
from the laser pivot point to the from he e Tract
near target and L2 is the distance e T | Pt | chant | Ichas
between the near and far target | omee — T -
positions. I Tl o ‘
8. Click Next to proceed to Step 2 el e mgﬁ{;ﬁgﬁww Ei:'”;igim”ﬁ““'”‘
(See Figure 57). FaTid Nea'Tz‘t‘EamE”tE L1 5.0000 L1+L2 20 Inches
p S |Ca|culaled Offset ! = ! e I |

9. Click the Channel button on the
readout to the right to select the
near target channel.

10. Click Next to record data from
the near target and proceed to [gHamais=| P | | 0| [ofes 0] [ Sotin || Bt || 1347
Step 3 (see Figure 58).

|L2|L1 |

Figure 57 — Buckin Offset Screen — Record Near Target (Step 2)

11. Move the target to the far
p 0S | t | on. Ha LHe - [Offsets] _[5]x]
Set the target in the far position
without making any adjustments.

12. Click the Channel button on the
readout to the left to select the —_— — |
far target channel. Iy

Dffset Type 1

Buckin (Step 3]

> Click the Chan buttan on the left to
select the Far Target channel.

> Then click Next to record data
from the Far Target.

Tagst | ¥ | H |
 Zem 0k o] Mear Targst 0150 - 0050

13. Click Next to record data from | Ceiss ©oiiei

C dlign Target  C el

the far target and proceed to | FHsd  Crmsm e Taae
Step 4 (see Figure 59) Faty  AICabesds 4 | S bol | & inches

14. Tilt the laser until the center i@@ = e ‘ I‘ |
vertical and horizontal values at JENE |
the far target are zeroed.

Tilt the entire laser unit with the
adjusting screws and micrometers
until the target is zeroed (see
Figure 59) At this point, the beam Figure 58 — Buckin Offset Screen — Recording Far Target (Step 3)
is parallel to the surface, but the

target may not be centered on the

laser beam. See Item 16 on Page

46.

Hq; Hamar Lassi | Plot | oata | |oisets 0if | | Setup || Eat| | 125708
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15.

16.

Click Next to proceed to Step 5 (Figure 60).
Clicking on Next also removes offsets.

For general purpose buckin (ways or
surfaces):

Adjust the far target with the micrometer until it
is centered and the display reads zero.

For bore buckin:

Use a beam translator to adjust the laser until the
desired vertical and horizontal center values are
obtained.

Note: Item 16 can be performed with the target
in either the near or far position, as the laser
beam is now parallel to/coincident with the
centerline formed by the targets.

46

+ Haman Laves Headt - [Ul1sets] [_[=]=
Fin Mo Sens Helo

0000
HE . 0000

Buckn [Siep 4]

» With Difzntz Ot the Lase
unkd the Far Taiget reads zeso,

» Click Mext to continue.

Irudes Bestat 4 Prevons ii Ml EI

 Zas ol

CblgnLaw
© in Tagel. € Distance b
Buckin to Mo Tt
b | som (LT @ Inchas
Hi
Cadesdatad O cat 000 [y
[ Homn v et Daia Oets 0N | Buskn | Senp || Bw|[ nz22

Figure 59 - Buckin Offset Screen — Zero and Remove Offsets (Step 4)
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Figure 60 - Buckin Offset Screen — Finish Buckin (Step 5)



Virtual Center (Behind) and Virtual Center (Front) Offsets

The Virtual Center (Behind) and Virtual Center (Front) gty Offset Type:

offsets are applied when it is necessary to know the .., . Cir (Frant)  Zero {5 . Cu (Fron)

center misalignment at an axial location in front of or  ©Alenleser @ V.Cu(Behind) ~ (AfonLaser = £7.Cu Befind]
" alignTaiget ¢ Spindle  dlign Target € Spindle

behind the actual target. The offset that is calculated by '~  Marusl Oifset £ Buckin " Marual Offset
the Read8 program provides the misalignment at a
virtual target, a location determined by the user. This

offset is useful when a misalignment occurs in an area H_': @ i@‘{_
where a target cannot be placed, for example, inside a =
bore. Wil CeraEn Yirtual Center in

. . Behind Target Frant of Target
Note: These offsets are available with Center and Slope

targets OnIY- Figure 61 — Setup for Virtual Offsets

1. Double-click Offsets on the Status Bar.
The Offsets screen displays with the Offset Type | Distance from Targst Frontto

(INOMA) 139MY] YN THIA

“irtual Center:
listing in the upper left of the screen. nchas
2. Select V. Ctr (Front) or V. Ctr (Behind) N
The graphic below Offset Type displays the proper
orientation of the laser and target (see Figure 61). | Ve [ o [ Ve [ Fa |
4. Enter the required distances from the front of |Ca|cmat8dm:w s0ts 0| . |
the target to the desired virtual center. = =
In the box provided, enter the
measurement from the front of the 5 [ ] . - *
target to either the desired virtual = A 1 I A y
center behind or in front of the :ij S = e d A4
target. This distance is indicated by g | T261 & T-261 ¢ __
a black square in Figure 62. o bk Target s Target % L
5. Click Record Offset Data (Alt-R) E P — e ¢
or press the spacebar to calculate L S
the offset. '
The Center/Slope buttons and Virtual Center (Behind) Virtual Center (Front)
Status Bar now indicate that Virtual * This distance is used by the Read8 software to calculate the virtual center.
offsets (front or behind) are ON. A

This distance is stored in the Read8 software by target model.

. This distance is provided by the user.

: Virtual target. Reading will reflect this position rather than that of the actual target.

Figure 62 — Finding Virtual Center Offsets
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Recording Data (Ctrl-R)
The Record Data utility provides four ways to record target information:

Air Noise
Air noise is a general-purpose data logging utility that collects data by repeatedly taking samples, aver-
ages out the effects of air turbulence (noise) on a reading, and provides statistical data on each reading.

Repeat Mode

This utility tests the repeatability of results obtained with a specific fixture or hardware setup. The laser
or target is inserted in the fixture, a reading is taken, and the laser or target is removed. This procedure is
then performed and the results recorded a number of times to determine how well the results can be re-
peated.

STimer (Statistical Timer)

This utility records readings at regular intervals for a fixed period of time to determine changes such as
thermal growth. It can also be used to determine the effects of regularly occurring events, such as sea-
sonal temperature variations or vibrations from delivery trucks on the accuracy of machines and proc-
esses. The user can specify the amount of time between readings, the number of readings to be taken, and
a date and time to stop taking readings.

All the data and standard deviations recorded with these utilities can be saved, printed, or edited from
within the Read8 program. This information can also be imported into a Microsoft® Excel spreadsheet
(see To import data into a Microsoft® Excel spreadsheet on Page 49).

Quick Plot

Quick Plot Mode plots recorded data on a graph. It is designed to plot vertical and horizontal centers and
is used for straight-line measurement, such as plotting the elevation of a way, measuring the vertical and
horizontal position of a series of bores or providing a profile of an extruder barrel. The user can set up
the appearance of the graph and specify a number of options. Quick Plot data can be saved to a file and a
Quick Plot report can be printed.

Usi ng the Data ReCO rd i ng 4 Hamar Laser Read8 - [Record Data] HEE

fie Vew Setup Help

Screen

The Data Recording screen is m o 0046 m, o 0033

displayed in Figure 63. The screen

features a numerical display as giSsie m m 0003
| 1 3 Inches

—
[
Chan Iinches i | Chan

well as an area to display recorded recerding = -

mode Ak Noise Mode Recording Static Mods - Targst Canter Target
data. The Mode (Alt-M) button %la 'lr_wmdul*‘w;' i Hw-l":«*;;'?:"ﬂm;- — ekt
escriphon 1= 1= - -H
allows the user to Change the #1 385411-06-35:8!:!%(18 IJDDBtDDémI - 0022 (,0029) nm-nuuzu:] 0005 (0024)| {Data
: P! t | #2 085411-06-1998Reads  0016(D0S5)  -0005(0035)  -0003(0020)  0010(003%| |Recording
recordlng mOd'e at any tlme’ R;e(:)err&[ng #3 085411-06-1998 F‘Pjﬂﬁ 'EU[H( 0040) -0013 : {ll"E'U; - 0001 :I]ﬂf‘i.‘ 0023 : UIL)?U Area
however Changmg modes de|etes Mode i8] -0006(0045) 0005 (0034)] -0004 (0035 -0022 (.0021) [N

all unsaved, recorded data (the [ Sew
program displays a reminder to —|E'n' e :
save data before changing modes). = Bestor |_Gow |

The screen also contains buttons to s

save, print, and edit data, as well as

to clear the screen of information |4 Hes e Pl | | Daa Reced | Ot Seup || £ || 0B5448
and to restore previously saved

information.

Figure 63 — Data Recording Screen
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To access the Data
Recording Screen:

To select a Data
Recording Mode:

To change Data
Recording Mode
defaults:

To take readings:

To clear recorded data
from the screen:

To save recorded data:

To restore saved data:

To print recorded data:

To edit a data
description:

To import data into a
Microsoft® Excel
spreadsheet:

(not applicable to Quick
Plot)

Double-click Data on the Status Bar, or select View...Record Data from
the Menu Bar, or press Ctrl-R while in any plot screen.

Click Mode (Alt-M) on the Data Recording screen or double-click the
Present Recording Mode panel (see Figure 63). This accesses the Record
Mode tab of the Setup Menu. Select one of the three recording modes (see
Figure 64).

Data recording defaults are located at the bottom of the Record Mode tab of
the Setup Menu (see Figure 64). These include the number of samples per
reading, whether to include the time and date on each reading, whether to
send audio feedback after recording, whether Standard Deviation of
Samples should be displayed and whether to include a text notation in each
Description field when recording data.

Notes:

1. The default number of samples per reading is three. In order to obtain
a truer reading, the program collects the specified number of samples
and averages them before displaying a reading.

2. If Standard Deviation of Samples is checked, the standard deviation for
an individual reading is shown in parentheses when data are recorded.
In Repeat Mode, the standard deviation of all readings is recorded.

Press the spacebar or click Record on the Status Bar.

Click Clear (Alt-C) on the Data Recording screen. If recorded data has not
been saved, you are prompted to do so.

Click Save (Alt-S). The default filename for the first saved data file is
data0001.dat. Every time data are saved, the number for the new filename
increments by one, for example, data0002.dat, and data0003.dat. You can
provide a new filename or change the directory for the saved files.

Click Restore (Alt-R) to bring up the list of previously saved files.
Click Print (Alt-P).

Click Edit (Alt-E). The edit box displays with the current description for a
highlighted line of data. This information may be changed or comments
may be added (see Figure 65). When finished, click Done (Alt-D).

1. In the Record Data screen, save data to a file (see To save recorded
data above).

2. Start Microsoft® Excel.

3. Select File/Open and select the Read8 saved file from the Read8
directory. Excel begins the Import Wizard. The range of data to import
between labels “///Start Import to Excel///” and “End Import to
Excel//[” in the Excel Preview of File displays.

4. Check the Delimited option (the data in the .dat file is tab-delimited).

5. Specify Start Import at any row beyond the “///Start Import to
Excel/ll” label.

6. Select File Origin: Windows (ANSI).

7. Click Finish and the data is imported into the Excel worksheet.
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Dizplay

8. To keep only the valid data:

a.

C.
9. To
a.

b.

Move down to the row containing “///End Import to Excel///” and
click Column A.

Hold down Ctrl-Shift and tap the End key to select the worksheet
beyond the data to be kept.

Press the Delete key to delete the selected data.

format the valid data:

Select Column C through Column J and all rows from the first data
item to the last.

Choose the Format|Cellsi]Number menu and select 0.0000 to format
all selected numeric data.

10. Save the worksheet.

Cormpany Infa I

— Data Recording Mode

Data Source Iﬁecurd Mode l Target Setup

Calors l tdachine Setup I Units

€ Air Moize - general purpoze data logging Eitess Bl Bl oK
- ) ta T ake Readi =
" Repeat Mode - check repeatability of readings R
% 5 Timer - automatic timed data recording Settings
Tirme Between Readings: minute Load
Loa

# Fleadings:| Read Continuousiy Change | Save

" Quick Plot - data graphing

it

| # Samples per Reading

EC]

| Default Data Deseription [ Time [ Date I Text IHeadB Data

Figure 64 — Record Mode

| Recaorded Data ¥ Beepon Record [ Show Std. Dev. of Samples
# Description Forts Centery | Forts Center-H | Forta Slope-y | Fors Slope-H +)
#1 15:3111-10-1557 mM3zi0317  -M60(0301)  -0118(03583) -0162 (0127 —
#2 18:3211-10-1557 -0042 (0343)  -0038(0267)  -0102 (0128)  -0210 (0261;
L 1552 11-10-1997 - 0187 (0209) 0035 (.0148) 0340 (0216)  -0088 (0283
#4 15:3311-10-1557 0032 (0187)  -0033(0275)  -0052(0470)  -0037 (0187,
SEE | Average -0.0030 -0.0013 -0.0043 0.0005
Bri | Drift (miemin] 0.0582 0.0391 0.065A 0.0461

Done |

[15:32 11101997

Figure 65 — Adding a Comment to a Reading

Besturel Zlear |
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Performing the Repeat Mode Test

This utility tests the repeatability of results
obtained with a specific fixture or
hardware setup. The laser or target is
inserted in the fixture, a reading is taken,

4 Hamar Laser Read8 - [Record Data]

Fle View Setp Help

and the laser or target is removed. This
procedure is then performed and the results
recorded a number of times to determine
how well the results can be repeated.

PoitA | Chan | Inches |

Mode

# Description

#2 085512-07-1998 Reads
#3 08:5512-07-1998 Reads
#4 0865 12-07-1995 Read

PoitA || Chan2 | deg

Recording Stalic Mode - Center & Slope
Port & Center / Port 4 Slope
Inches | Inches |
[ PortA Center | Pana Center-H | PortA Slops™v | ForA Slope-H =
M2A(0191)  -0048(0224) 3722 (3711)  -0278 (2279
055 (01682)  -0004(0784)  -1557 (5806) 3148 (5535
0061 (0188)  -0120(0038) 4871 (2563)  -1933 (4670

Save Average 0.0021 0.0012 0.1223 0.0793
=]  [5td Deviation 0.0073 0.0114 0.3181 0.1956
Edit Bestore | Clear

Repeat Mode |
ord o Spacebal]

[press Rieos

example, in a jaw chuck or magnetic I

| Data Recod| [ offsets 077 || | setwn || ] | 035549 |

Figure 66 — Data Recording Screen (Repeat Mode)

Align the laser and target to zero or to the desired reading by moving the laser or target (whichever is
not mounted in the fixture). If such coarse alignment is not possible, zero the readout at its current

If there is previously recorded information on this screen, either save it or clear it by selecting Save

Remove and replace the instrument mounted in the fixture without moving the fixture.
Gently remove the laser or target from the fixture without moving either the fixture or the other in-

Wait until the program takes all of the samples before continuing. The average error and the standard

Repeat the previous two steps for as many readings as necessary to establish the repeatability of the
instrument and fixture. Each reading updates the standard deviation and average error information.

1. Set the instrument (laser or target)
in a mounting fixture.
Lock the fixture securely in place (for
mount). Secure the laser or target to be
tested in the fixture. a
2. Align the laser and target to the de-
sired reading on the numeric
readout screen.
position by pressing Re-Zero on the Status Bar.
3. Click Data on the Status Bar to bring up the Record Data screen.
or Clear.
4. Click Mode and select Repeat Mode.
5. Press the spacebar or click Record on the Status Bar to take a reading.
Wait until the program takes all of the samples before continuing.
6.
strument. Replace the laser or target in the fixture.
7. Press the spacebar or click Record on the Status Bar to take a reading.
deviation displays below the readings.
8. Repeat Steps 6 and 7 as required.
9. Click Plot on the Status Bar to return to the plot screen.
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Performing the Air Noise Test

Air noise is a general-purpose data logging utility
that collects data by repeatedly taking samples, aver-
ages out the effects of air turbulence (noise) on a
reading, and provides statistical data on each read-

ing.
1.

Set the instrument (laser or target)
mounting fixture.

Lock the fixture securely in place (for example,
in a jaw chuck or magnetic mount). Secure the
laser or target to be tested in the fixture.

Align the laser and target to the desired
reading on the numeric readout screen.

Align the laser and target to zero or to the desired
reading by moving the laser or target (whichever
is not mounted in the fixture). If such coarse
alignment is not possible, zero the readout at its
current position by pressing Re-Zero on the
Status Bar.
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Figure 67 - Data Recording Screen (Air Noise)

Click Data on the Status Bar to bring up the Record Data screen.
If there is previously recorded information on this screen, either save it or clear it by selecting Save

or Clear.
Click Mode and select Air Noise.

Press the spacebar or click Record on the Status Bar to take a reading.
Wait until the program takes all of the samples before continuing. Continue taking readings until
enough data has been collected to establish an average.

Click Plot on the Status Bar to return to the plot screen.
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Performing the Statistical Time (STimer) Test

This utility records readings at regular intervals for
a fixed period of time to determine changes such as
thermal growth. It can also be used to determine
the effects of regularly occurring events, such as
seasonal temperature variations or vibrations from
delivery trucks on the accuracy of machines and
processes. The user can specify the amount of time
between readings, the number of readings to be
taken, and a date and time to stop taking readings.

1. Set the instrument (laser or target) in a
mounting fixture.
Lock the fixture(s) securely in place (for ex-
ample, coupling posts on machine housings).
Secure the laser and target in their fixture(s) or
other mounting position.
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Figure 68 — Data Recording Screen (STimer)

Note: Never run a machine with a target or laser mounted on or in a moving part. If the machine
must be running during this procedure, as with thermal growth monitoring, the target and laser
should be mounted on stationary parts such as machine housings. Make sure all cables are routed
away from moving parts and warning signs or barriers are set up.

Align the laser and target to the desired reading on the numeric readout screen.
Align the laser and target to zero or to the desired reading by moving one or both instruments. If such
coarse alignment is not possible, zero the readout at its current position by pressing Re-Zero on the

Status Bar.

3. Click Data on the Status Bar to bring up the Record
Data screen.
If there is previously recorded information on this screen,
either save it or clear it by selecting Save or Clear.

4. Click Mode and select STimer.

Enter the setup information.
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@ 3l o Fleading
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Specify an amount of time between readings. The default is

one minute, but the increment may be lowered to as little as

30 seconds. If you wish to run the test continuously, click OK.
If you want to specify a specific number of readings to be taken
or a specific stop time or date, click Change (Alt-E). This
displays the STimer — Number of Data Readings to Take screen
(see Figure 69).

6. Click Start on the STimer Data Recording Screen.

The first reading is taken immediately, with each subsequent
reading taken after the selected interval has expired. Additional
readings may be taken at any time by pressing the spacebar or
clicking Record on the Status Bar. STimer stops automatically
when the stop time or date has been reached or when the
specified number of readings has been taken. Click Stop on the
STimer Data Recording Screen to stop data recording at any
time (see Figure 68).
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Using Quick Plot

Quick Plot provides the
Read8 user with a fast way
of collecting and plotting
straight-line alignment in-
formation. The user sets up
the laser and target and
bucks in the laser beam. The
target is placed a specific
distance from the laser, then
moved that same distance for
as many points as readings
are needed. For example, if
the target is 12 inches away
from the laser, this data is
recorded as Point 1. The tar-
get is then moved another 12
inches away from the laser
and recorded as Point 2 (24
inches from the laser). This
procedure is repeated at 36
inches, 48 inches, and so on
until the desired number of
readings is collected. The
recorded information pro-
vides a plot of variations in
vertical (side view) and hori-

Best Fit line
(dotted line)

Readt - Quick Plot

Laser beam

(solid line)

Current point

Standard Plot

I 0200 ’
-0200 Vertical Center - Chan | _| Nom/Rev
Cusrent Upper Reading
-5*“,—"“* [
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Figure 70 — Standard Quick Plot Screen

zontal (top view) center position. By using a scanning laser and two scanning targets, both the vertical
and horizontal readings can be taken at the same time. If only one target is available, vertical readings
can be taken separately from horizontal readings. A straight laser beam and a two-axis target can also be

used.

Figure 70 displays a Standard Quick Plot screen with eight recorded points. In this Quick Plot screen

a.
horizontal center,
b.
corded point,
c. the solid line indicates the laser beam,
d.
e.

the upper graph reads the values for the vertical center and the lower graph reads the values for the

the vertical line at Point 8 (marked “Current point” in Figure 70) indicates that this is the current re-

the dotted line indicates the “best fit” line, or the average of all recorded points, and
the values marked Upper Value and Lower Value between the two graphs denote the actual target

reading at any given point. For example, if you click the arrows beneath Selected Point and select
Point 8, the Upper Value reading is the target reading at Point 8 for the upper graph and the Lower
reading is the target reading at Point 8 for the lower graph (see Figure 70).

Quick Plot contains a number of options for recording and viewing readings and for setting up the
appearance of the graph (refer to Figure 70, beginning in the lower right-hand corner). The Graph Style
and Best Fit Plot options can be displayed or hidden, depending upon the selections made in the Setup
Quick Plot Targets and Display screen (see Figure 71).
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Using the Quick Plot Buttons

The eight buttons at the bottom right of
the Quick Plot screen are used as follows:

Set Plot

Click Set Plot or press Alt-T to display
the Setup Quick Plot Targets and Display
screen (see Figure 71). From this screen
the user may specify the plot on which
the vertical readings display and the plot
on which the horizontal readings display,
as well as the port and channel to which a
target (or targets) is connected. In the
Display Options section of this screen,
the user can choose to display or hide the
Best Fit and Plot Style Options on the
Quick Plot screen by checking or re-
moving the check from the appropriate
box.

Record
Click Record or press the spacebar to
record data.

Print

Click Print or press Alt-P to customize
and print a Quick Plot report. Click the
box next to an option to include that
information in the printed report (see
Figure 72).

Setup
Click Setup or press Alt-U to access
the Setup Menu.

Save

Click Save or press Alt-S to save a
Quick Plot file. A saved file may be
loaded and viewed. You cannot record
data when a saved file displays on the
screen.

Restart

Click Restart or press Alt-R to clear all recorded or previously saved data from the Quick Plot screen

and begin a new plot.
Load

Setup QuickPlot Targets & Display [}

— Upper Plat
& X:irsllca\ I Eﬂ!zunlal
Part & Fort B
= Chan 1 " Chan 2 " Chan 3 " Chan 4
517 [INot Used) [517 [Nat Used)
r— Loweer Plot
e Xilrstlca\ & Kﬁgzonlal
Part & Port B
% Chan 1 " Chan 2 ¢ Chan 3 ¢ Chan 4
|e-517 [Mat Used) |27 [iNat Used)
— Dizplay Option
[ Show Best Fit Options [ Show Plot Style Options

Figure 71 — Setup Targets and Display Screen

— Select Print Option:
¥ Report Title: IF!eadS - QuickPlot Report
v Date & Time I 10-28-1998  08:47.25
v Motes:

¥ Company Information

Hamar Lager Instruments

5%e Olde Foad

Danbury, CT OBE10

[203) 730-4600 / [203] 730-4611

v Maching Informatian

[Factory Infa here)
[Machine Info here]

¥ Graphic Image of Current Plots

¥ Murneric Data for Plots

‘wihen test fills the Motes box, the scrollbar to the right

Figure 72 — Printing a Quick Plot Report

Click Load or press Alt-L to load a previously saved Quick Plot file.

Exit

Click Exit or press Alt-X to close Quick Plot and return to the current plot screen.
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Customizing the Quick Plot Graph with Graph Style and Line Style

Note: If the Graph/Line Style options do not display on your Quick Plot screen, click the Set Plot button
or press Alt-T and then click the Set Plot Style Options box to activate this feature.

Options for changing the graph and line styles are located to the left of the Quick Plot buttons. Choices of
line color, line style and thickness, plot style and background color for the active and inactive plots (for
information on inactive plot windows, see Twist(V) or Parallel(H) Mode on Page 57) can be made by
clicking the arrows next to the style to be changed. All Quick Plot graph and line style settings are
retained after Read8 is shut down.

Best Fit

Note: If the Best Fit options do not display on your Quick Plot screen, click the Set Plot button or press
Alt-T and then click the Show Best Fit Options box to activate this feature.

Click the Show Best Fit Plot box to toggle the Best Fit feature on and off. When Best Fit is off, the
actual target readings are recorded on the graphs, as well as an average or “best fit” (dotted line). When
Best Fit is on, data is plotted relative to the best fit line rather than the laser plane, (see Figure 73) and the
difference between each reading and the best fit line is displayed rather than the actual target readings.
The Best Fit plot shows the maximum plus and minus deviations for all points from the best fit line, as
well as the difference of the plus and minus deviations.
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Figure 73 — Best Fit Quick Plot Screen
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Read8 - Quick Plot

As previously discussed,

the values marked Upper

Best-Fit Plot

[ 0200 —_—_——.—————— — — —— —
Value and Lower Value L /\ S~ s
between the two graphs Laser = N NG A
denote the actual target r : -0117
reading at any given point. | Vertien Conter - Chan _INomyRev
For example, if you click o .+ TargetReading
the arrows beneath ﬁ g hmu my | e [ o06s . 4| Point 12, Upper Graph
Selected Point and select Cunent L8 [T ke ITQ*\P Target Reading at
a specific point, the Upper oint 12, Lower Graph
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boxes beneath the Show
Best Fit Plot box reflect
the slope of the best fit line
for the upper graph and
lower graph (see Figure
74).

Slope of Best Fit Line for
Upper and Lower Graphs

Figure 74 — Target readings by point and slope of Best Fit line.

The readings to the right of the Best Fit plot graphs (see Figure 75) indicate the maximum, difference and
minimum values of the points on the Best Fit plot. The difference between the maximum and minimum

values is the overall measure of straightness or flatness.

Recording Options

Auto Step — Check the box marked Auto Step to toggle the Auto Step
feature on and off. When Auto Step is on, the cursor automatically
advances to the next position when data is recorded. When Auto Step is
off, 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.

Distance between Points — Enter a number in this box to reflect the
starting distance from the laser to the target. Move the target away from
the laser the same distance each time it is moved. For example, if the
original distance from the laser to the target is 12 inches, enter the
number 12 in the Distance between Points field. The two boxes to the
left (Next Point # and Distance from Laser) indicate that you are
recording the first point 12 inches from the laser. When data is recorded
at this distance, Next Point # changes to 2 and Distance from Laser
changes to 24, indicating that you are recording the second point 24
inches from the laser.
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Figure 75 — Maximum, Difference and Minimum Values for Best Fit Plot
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Twist(V) or Parallel(H) Mode

Click the box marked Twist(V) or Parallel(H) Mode to toggle Twist/Parallel mode on or off. This
feature allows the user to plot two graphs independently for comparison purposes; parallelism is
determined by taking two sets of horizontal readings and twist is determined by taking two sets of
vertical readings. It is also possible to set one graph for vertical readings and one for horizontal readings
and to take each set of readings (twist and parallelism) separately.

The following example shows how to check the two guideways of a way for parallelism:

1. Click Set Plot or press Alt-T to display Ed|

the Setup Target Channels screen. fi‘:l"" -

 A——ee.

2. Set both the upper and lower plot to take

Horizontal center readings (see Clhait: COwz  CGmd: Gt
3. Figure 76). e e e
4. Click the Twist/Parallel Mode box to RS Rr—

enable this feature. If there is any

information from previous readings on GChenl  CChn2  CChnd  CChand

the screen, click Restart or press Alt-R RS el RST [NaUsed

to cl.ear the plot screen. The first set of e

readings are recorded in the upper plot. F oot EPESEOER

5. Move the target down one guideway and

. . Ok
record the desired number of readings. [
6. Set up the laser and target for the parallel
guideway. Figure 76 — Setting both plots for horizontal readings

7. Click the lower plot screen or click the Lower Plot button to enable the lower plot and take the same
number of readings on the parallel guideway

The measure of parallelism is depicted in Figure 77 and is calculated by taking the difference between
the slopes of the two guideways. Adjust the guideways only if the parallelism number is out of tolerance.
After adjustments are made, repeat the above procedure to determine if the parallelism number is within
tolerance.

Average of
upper and lower
slopes
[ " | tomFie
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Figure 77 — Differences between upper and lower slopes
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Using Normal/Reversed Modes

Occasionally it is necessary to mount a target upside down, causing all readings to be negatives of what
they would normally be. Click Norm/Rev to switch to Reversed Mode (see Figure 78). This inverts the
values for convenience in displaying and interpreting the numbers read from the target.
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Figure 78 — Reversed Mode

Changing Laser Orientation

To change the orientation of the laser on the screen to match your physical setup, move the cursor into
the box marked Laser. The cursor becomes a double-headed arrow. Click to change the laser orientation
from one side to the other.

Cursor becomes a
double-headed arrow
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Figure 79 — Changing laser orientation

59



Delete Last Point

Click Delete Last Point (Alt-D) to delete the last point of any enabled graph. If both graphs are enabled,
the last point is deleted on both graphs. If only one graph is enabled, for example when using the

Twist/Parallelism mode, only the last point of the enabled graph is deleted.

Zooming In and Using Show All Points

Click the left mouse button on or near a point to zoom in or magnify a specific area of a graph. Hold the
left mouse button down and drag the vertical line that displays to any other point. In Figure 80, Point 2
has been selected and dragged to Point 3. When the two points are selected, click the right mouse button
to magnify or zoom in on that area. Auto Step is automatically disabled and recording overwrites the
selected point. To return to the full graph view, click Show All Points, press Alt-A, or click the right
mouse button while the cursor is positioned in the graph. To resume using Auto Step, enable the Auto

Step button.

Click and drag to selected point
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Figure 80 — Zooming in on a graph
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Appendix A - The NORMIN Procedure

The NORMIN method was developed by Hamar Laser Instruments as a way of compensating for laser or
target mounting errors in bore or spindle work. The word is a contraction of “NORMal-INverted,” which
briefly describes the method. It is quite similar to the four clock readings taken with dial indicators, but
uses a laser and a target instead. The NORMIN method is used in conjunction with simple fixtures and
targets that allow inexpensive, precision measurement. The target/fixture is set in the bore or spindle in
the NORMal position (cable down) and the readings are recorded. Then the target/fixture is rotated 180
degrees to the INverted (cable up) position, and a second set of readings is obtained. The two sets of
readings cancel out centering errors and provide a very accurate result.

There are three centers involved in bore alignments: the True Bore Center, the Target Center, and the
Laser Beam Center. If 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
shown in Figure 81.

. True Bore Center

. Laser Beam Center

Target Center

Figure 81 — Three centers of bore alignment

Two relationships can be calculated from these three centers and two sets of NORMIN readings: the
Target Center Error (TCE) and the Bore Center Error (BCE). The Bore Center Error (BCE) 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 bore center should be located, and the BCE shows its
actual location. The Target Center Error (TCE) 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 TCE and measure the BCE.
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The readout always shows the displacement
between the Target Center and the Laser
Beam Center. When the Target Center is not
on the True Bore Center, the numbers and the
signs on the readout will change when the
target is rotated because the Target Center is
moved to a different location in relationship to
the laser beam.

Figure 82 represents the target in the NORMal
position, with the cable down. If each square
represents .001", the Target Center is .001”
higher than the Laser Beam Center (+.001")
and is .007" to the right of the Laser Beam
Center (+.007").

Figure 83 represents the target in the INverted
position, with the cable up. When the target is
rotated, the signs on the readout are also
rotated. Therefore, although the Target Center
appears to be to the right of and lower than the
Laser Beam Center in Figure 83, the vertical
readings will be positive and the horizontal
readings will be negative. When the vertical
TCE is calculated, (NORMal+INverted
divided by 2) the Target Center is .004" higher
and .003" to the right of the True Bore Center
in the NORMal position.

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

. True Bore Center
. Laser Beam Center

Target Center

Figure 82 — Target in the NORMal position

. True Bore Center
. Laser Beam Center

Target Center

Figure 83 — Target in the INverted position

NORMal Vertical Reading +.001" NORMal Horizontal Reading +.007"
INverted Vertical Reading +.007" INverted Horizontal Reading -.001"
Total +.008" Total +.006"
Divide by 2 = Vertical TCE +.004" Divide by 2 = Horizontal TCE +.003"
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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 +.004" and Horizontal +.003".
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Appendix B — The A-910 Radio Transceiver/Hub

Front Panel Features

1. Power ON indicator and Low
Battery indicator "

2. Internal backup battery charging T — - -
indicator and USB  LINK ¢ g v s
ESTABLISHED indicator W qﬂ?'[[.. @ D e

[E L iy 5

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

4. RX indicator: blinks when the
device is receiving data from targets
or other transceivers. Figure 84 — The A-910 Radio Transceiver/Hub FRONT PANEL

5. System ID setting switch: set to the
same number as the R-1307’s CH
(Channel) number.

TER [
T

Rear Panel Features e
1. Not used

2. USB/Data I/O Port

3. Power Switch

4. External power supply: required only

for computers that cannot provide

adequate power (5V, 400 mA)
through the USB port. Figure 85 — The A-910 Radio Transceiver/Hub REAR PANEL
Note: When wusing the USB
Extender™ cable extension Kit, plug
the A-910-2.4 into an A/C power supply.
5. Antenna

See Appendix C for radio specification details.

MODEL NUMBER PRIMARY FREQUENCY
A-910-900 900 MHz
A-910-2.4 2.4 GHz
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Using the R-1307 with a Local Target and the A-910 Radio Transceiver
Setting the Target Network ID and System ID for the R-1307 Readout

To make the unit visible to all other radio-
enabled devices, you must set the Target
Network ID and the System ID for the readout.
1. Set the Local Readout/Target Network
ID
Press the MENU button until the upper
display shows «d[ ]z nn [{nnisalso
equal to the R-1037 number) and the
matching Target number with the current
Target ID (nn) blinking. Use the UP and
DOWN arrow keys to set the Target ID.

Press the MENU button again until the
lower display shows d. EJnn [Cwith the
current Target ID (nn) blinking. Use the
UP and DOWN arrow keys to set the
Target ID to the same value as that of the
upper display’s Target ID.

2. Set the System ID (Radio Channel)

Press the MENU button until the upper
display shows ch[]= nn, with the current
System ID (nn) blinking. Use the UP and
DOWN arrow keys to set the System ID.
Note that nn must be set to the same
number as the channel switch setting of the
A-910 radio transceiver (see Figure 84,
#5).

Miscellaneous Display Messages

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

READOUT, MODEL# R-1307

‘CONFIGURE READQUT 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 )

A-910 RADIO TRANSCEIVER

“SYSTEM DY
SWITCH

- SET'SYSTEM ID' SWITCH TO THE "CH' VALUE
- OF THE READOUT(S) WITH WHICH YOU
WANT TO COMMUNICATE

——

Figure 86 -- R-1307 with Local Target and A-910 Radio Transceiver

3 moving dots. Wireless target is not responding to a polling request from Readout.

Standard message for R-1307C. For Models R-1307 or R-1307W, this message indicates

Indicates a problem with the connection to the Local Target’s Position Sensing Device

-HLI -

i 00 Startup Message. Lower Display shows firmware Revision Number.
Check ID and Channel settings. Check Target(s).

- - - 3 dashes. Target detected but the laser is not on target. Check laser.

ch_-nao

rAd o Radio channel cannot be selected because no Radio is present or detected.
a fault in the radio module.

FRuLE

P5d
(PSD). Check plugs and cable(s).

EBE_n

UncAL Target ‘n” descriptor does not contain target calibration data.
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See Appendix D on Page 68 for the complete R-1307 menu.
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Appendix C - Agency Certifications

Agency Certifications for the 2.4 GHz Radio Transceiver

FCC (United States of America) Certification

Contains FCC ID: OUR-24XSTREAM

The enclosed device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (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 > 6 dBi should be maintained between the antenna of this device and nearby persons during
operation. To ensure compliance, operation at distances closer than this is not recommended

| C (Industry Canada) Certification

Contains Model 24XStream Radio (2.4 GHz), IC: 4214A 12008
Complies with IC ICES-003

ced

Complies with ETSI. France — France imposes restrictions on the 2.4 GHz band. Go to www.art-telecom.Fr or
contact MaxStream * for more information. Norway — Norway prohibits operation near Ny-Alesund in Svalbard. More
information can be found at the Norway Posts and Telecommunications site (www.npt.no).

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

Technical Data:

* OEM radio transceiver, model number: 24 XStream
« Frequency Band: 2400.0 — 2483.5 MHz

* Modulation: Frequency Shift Keying

 Channel Spacing: 400 kHz

« ITU Classification: 400KF1D

» Output Power: 100 mW EIRP max.

« Notified Body Number: 0891

* The radio Transceiver contained in the A-1519/A-1520 Type Il Universal Wireless Targets is manufactured by MaxStream®.
For more information pertaining exclusively to the Radio Transceiver please contact MaxStream at 1.801.765.9885 or visit their
web site: http://www.maxstream.net
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Appendix D — The R-1307 Menu
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Appendix E — Using the Zigbee® Radio Utility

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

This driver is required for the A-910-2.4ZB Transceiver and to communicate with targets via the
computer’s USB port. The driver creates a virtual COM Port that is recognized by the applications as a
standard serial port.

Note: You must pre-install this driver prior to connecting the device(s) to the computer through the USB
port.

Installing the Driver

1.

2.
3.
4

Insert the A-910-2.4ZB Radio Programmer CD in the CD ROM drive.

Select My Computer, locate the CD ROM icon and click to open it.

Select the USB Drivers folder.

Select the correct Operating System installed on your computer (Windows 2000, Windows XP, etc.)
and open the folder.

Locate the CP210x_VCP icon and click to initiate the installation process. The Install Driver

dialog box displays.

Click Browse to select an installation folder different from the default folder (optional).

Click Install to continue. Once the installation is complete, the Installation Successful message
displays (see Figure 87).

4 Silicon Laboratories CP210x USE to UARmEriver Installer .Li‘-’ﬂ]

@l

(=

4, ° Silicon Laboratories CP210x USE to UART Bridge

Installation Location: Driver Version 6.3

Silicon Laboratories

C:\Program Files\SilabsMCUNCP 210x|,

ChangelnstallLocaﬁon...| [ Install l | Cancel

Figure 87 - USB Common Driver Install

Installing the A-910 Utility Software

akrowdE

Insert the A-910-2.4ZB Radio Programmer CD in the CD ROM drive.

Select My Computer, locate the CD ROM icon and click to open it.

Locate the Setup icon and click to initiate the installation process. Click NEXT to continue.
Click Browse to select an installation folder different from the default folder (optional).
Click Next to continue. Once the installation is complete, the Installation Complete message
displays. Select Close.
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Configuring the Hardware and Utility Settings

1.

Insert the A-910 ZB dongle into any unused USB Port (see Figure 88).
The computer should automatically assign a COM port number to the

dongle.

Start the A-910 Utility Software. The software should display the COM
port assigned to the Zigbee Dongle (see Figure 89). If the utility does

not automatically detect the COM port, it must be manually selected

(see Manually Selecting a COM Port on Page 71).

The Target System ID or R-1307 CH (channel) is the number Figure 88 - A-910 Zighee Dongle
associated with the A-1519/1520 targets or R-1307 Readout. If using

both the A-1519/1520 targets and an R-1307
Readout, both need to be set to the same system
ID and channel (see Figure 90).

(S

& HAMAR LASER A-910-2.47B Radio Programmer 1.0.1.2

COM Port

COM14 -

OPEN

Target System 1D or R-1307 CH

System IDICH =1 -
Version Information

19200 BAUD

Hardware

Firmware

" =

Figure 89 — A-910 Utility showing the COM Port, System ID and Channel settings

A-910-2.4ZB Radio

-
& HAMAR LASER A-910-2.47B Radio Programmer 1.0.1.2

System IDICH =1 -

Version Information

‘OPEN

19200 BAUD
Hardware

Firmware

==5

Target System ID or R-1307 CH =—

R-1307 lor

READOUT

ZigBee Radio Primary Components
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T-1519, T-1520
TARGETS

Figure 90 — System ID Setup



Manually Selecting the COM Port

The A-910 Utility should automatically detect the COM
Port upon startup. If not, use the following steps to locate
the correct COM Port.

Windows XP

1. Right-click My Computer.
2. Click Properties and then select the Hardware tab.
3. Click Device Manager.

Windows 7

1. Click the Start button and select Control Panel.
Click the System icon.

3. Inthe System window, click on the Device Manager
link located under the System heading.

4. In Device Manager, scroll down to Ports. Expand the
listings under Ports to reveal all the ports installed.

5. Locate SILICON LABS CP210x USB to UART
Bridge (COM x) (see Figure 91).

6. Note the COM Port listed and select that COM Port

-

= Device Manager -

File Action View Help

e = H=E

3 Batteries

{8 Computer

:» =g Disk drives

- B Display adapters

> &4 DVD/CD-ROM drives

b Floppy disk drives

- = Floppy drive controllers

,.&5 Human Interface Devices

b g IDE ATAJATAPI controllers

b- ﬁ IEEE 1394 Bus host controllers
>l‘-"‘ Jungo

» @ Keyboards

l-ﬂ Mice and other pointing devices
- A Monitors

b- ¥ Metwork adapters

» B Portable Devices

I Ports (COM & LPT)

! ? Communications Port (COML)
? Communications Port (COM2)

b

- ]2} Processors

b -#% Sound, video and game controllers
.>-C— Storage controllers

> M System devices

'? Silicon Labs CP210x USB to UART Bridge (COM14)

m

in the A-910 Zigbee Utility software using the Figure 91 -- Device Manager showing COM Port for A-910
drop-down arrow (see Figure 90). Dongle
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Setting the Target System ID and Target Network ID

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

Because no two targets with the same System ID can transmit simultaneously, it is necessary for each
target to be programmed to respond only when it is being addressed. The Target Network ID is the target
address on the communications network. Under Host (computer) control, the radio transceiver transmits a
message called a polling request that contains the Target Network 1D of one specific target. All targets
receive all polling requests, but only the target with a Network ID matching the ID contained in the
polling message will reply (Transmit Data to the Host).

There are three rotary DIP switches located on the
right side of the target, shown in Figure 92:

e The uppermost switch sets the System ID.

e The two lower switches are used to set the target | SYSTEM ID
network ID. ’

Setting the System ID

- TARGET
Note: Before selecting a System ID, ensure that it is NETWORK

not already in use by another system within the (
radio coverage area. : o 1D.

Using a small screwdriver, rotate Switch 1 to align
the arrowhead with the System ID number (0-9).
Figure 92 shows the System ID switch set to 1.

Figure 92 — Unitarget ID Switch set tol

72



Setting the Target Network ID and System ID for the R-1307 Readout

To make the unit visible to all other radio-
enabled devices, you must set the Target
Network ID and the System ID for the readout.
1. Set the Local Readout/Target Network
ID
Press the MENU button until the upper
display shows d=nn (nn is also equal to
the R-1307 number) and the matching
target number with the current target ID
(nn) blinking. Use the UP and DOWN
arrow keys to set the Target ID.

Press the MENU button again until the
lower display shows d=nnm, with the
current target ID (nn) blinking. Use the UP
and DOWN arrow keys to set the Target 1D
to the same value as that of the upper
display’s Target ID.
2. Set the System ID (Radio Channel)

Press the MENU button until the upper
display shows ch = nn, with the current
System ID (nn) blinking. Use the UP and
DOWN arrow keys to set the System ID.
Note that nn must be set to the same

number as the channel switch setting of the
A-910 radio transceiver (see Figure 93).

Miscellaneous Display Messages

ca

!
L

{

-

1.0

R-1307 WITH ALOCAL 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

.. 2 AXIS TARGET
)I

L

A-910 RADIO TRANSCEIVER

‘SYSTEM DY
SWITCH

- SET'SYSTEM ID' SWITCH TO THE "CH' VALUE
- OF THE READOUT(S) WITH WHICH YOU
WANT TO COMMUNICATE

e

Figure 93— R-1307 with Cabled (Local) Target and A-910 Radio
Transceiver

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

rAd o Radio channel cannot be selected because no Radio is present or detected.
Standard message for R-1307C. For Models R-1307 or R-1307W, this message indicates
a fault in the radio module.

FRULE

P5d Indicates a problem with the connection to the Cabled (Local) Target’s Position Sensing
Device (PSD). Check plugs and cable(s).

EBE_n

UncAL Target ‘n” descriptor does not contain target calibration data.
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