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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, nor 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, 2024
5 Ye Olde Road, Danbury, Connecticut 06810
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Introducing the Machine Tool Geometry Program

Hamar Laser’s Machine Tool Geometry program (also known as 3DPIlot) is Windows-based software for
machining center alignment. The program is used with continuously rotating lasers and a compatible
target (or targets) to measure and analyze the lines of motion of a machine’s main axes and to verify that
they are within required tolerances for squareness, straightness and parallelism. Data are recorded at
specified points along an axis or axes and displayed graphically to show where the laser beam is striking
the target. Hamar Laser’s wireless targets, such as the A-1519, send data directly to the alignment
software via an IR Receiver.

Program Features

o Multiple machine graphics for customized data taking and display. User-generated graphics may also
be used.

e Records and analyzes flatness, straightness, squareness and parallelism misalignment data for each
line of motion using one program.

o Real-time graphs show data as it is recorded for each line of motion.

e Can customize axis labels (i.e., W, X, Y, Z, etc.) for individual machine types.

e Save and print recorded data and recall previously saved machine data for comparison to existing
alignment conditions.

e User-definable tolerances for each line of motion and squareness and parallelism between axes.

e Alignment graphs simultaneously show up to 4 lines of motion for straightness/flatness, squareness
and parallelism.

e Graphs show TIR, high and low points, tolerance bands, squareness and parallelism errors in English
or metric units. Zoom in on straightness, squareness and parallelism graphs as well as choose one line
of motion as the datum. Select either “forward” or “backward” lines of motion.

e Reports print the analysis graphs as well as all backup data.

e Supports manual data entry.

Program Summary
The Machine Tool Geometry program consists of five major screens:

The MACHINE CATALOG screen displays front, side and top views of the machine tool, with the lines
of motion for each view. A user may choose a machine configuration from a list of predefined machine
tools, and the label of each main axis can be customized to the individual machine type.

On the SETUP screen, the user specifies company information, machine information, program
parameters such as units of measure and the number of decimal places to be used, and tolerances for each
line of motion.

On the SPECIFY TARGETS AND DISTANCES screen, the user specifies the length, number of points
and distance between the points for each line of motion. The type of target, target orientation, direction of
measurements and interface to be used in the measurement are also selected on this screen.

The RECORD LINE OF MOTION DATA screen displays the live target data in a readout box and
updates the data graph as it is recorded. After each point is recorded, the cursor automatically moves to
the next point and the least squares, best-fit line is calculated. Multiple measurement “runs” and bi-
directional data can also be recorded for each line of motion.



The VIEW PLOT screen displays a graph of each line of motion for a given view (such as top view).
Many viewing choices are available, including tolerance bands, TIR with high and low points, and
squareness and parallelism angles (slope of best-fit line) between axes. Any line of motion can also be
chosen as the datum and the other axes are re-plotted to reflect the new reference. The angles and graphs
can be zoomed in or out, and a forward-run average, backward-run average or an overall average can also

be graphed. In addition, a previously recorded set of data may be compared to the newly recorded data on
the VIEW PLOT screen.



Getting Started

If the Machine Tool Geometry program is purchased with an alignment system, the software will be
installed on the computer’s hard drive. If the program is purchased separately, you will need to install the
software.

Installing the Program

1. Insert supplied flash drive into target computer.

2. Select flash drive and open.

3. Open software folder and double click on Setup.exe to begin installation. Follow the instructions
on your screen. You will be required to enter the serial number provided with the software.

Note: The minimum recommended screen resolution for running the Machine Tool Geometry program is
1024x768.

Starting the Program

To begin using the Machine Tool Geometry program, double click the 3DPlot icon on your Windows
screen or select the program from the Windows Start Menu. The initialization screen displays, showing
the software version and serial number entered at installation. The program may be run using the Random
Data mode if no hardware is connected. Click OK or press Enter to begin using the program.

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

e Click = click once with the left mouse button
e Double click = click twice with the left mouse button
e Keyboard shortcuts
— The Alt key can be used in combination with an underlined character to quickly perform a task.
For example, to save data, you may either click Save Data or press Alt-S.
e The names of buttons in the Machine Tool Geometry program are referred to in bold type: for
example, OK.

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 will take more than 3-4 hours, be sure to connect portable computers, inter-
faces, 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 will be 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.



Hamar Product Registration

In order to protect against software pirat-
ing, we have implemented a simple prod-
uct registration procedure. After a Hamar
product is installed and when the program
is run for the first time, the user is prompt-
ed to enter the Product Registration Code
(see Figure 1). To obtain the Product
Registration Code, send the PC ID Code
(automatically generated) displayed on the
screen to Hamar Laser Support
(Support@hamarlaser.com). A Hamar rep-
resentative will issue a Product Registra-
tion Code via email to complete the regis-
tration process. Enter the Product
Registration Code and click Register
Product (see Figure 2). The product is now
registered.

& Hamar Product Activation X

Hamar Product Registration for
-

~PCID Code
CcC9B 99AD BA1E 01C6

Enter Product Registration Code

Paste from Clipboard

Figure 1 —Product Registration Screen

4 Hamar Product Activation

Hamar Product Registration for
-

~PCID Code
CCoB 99AD BA1E 01C6

Enter Product Registration Code

ccoB B 99AD BA1E M 01C6
Paste from Clipboard

Figure 2 — Enter Product Registration Code
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Hardware Overview

A-1519 Type Il Universal Wireless Target

The A-1519 Type Il Universal Wireless Target incorporates new features and provides greater
capabilities than previous wireless targets offered by Hamar Laser. In single axis scanning mode, the
target can be used with Hamar Laser’s continuously sweeping lasers for measuring the flatness,
straightness, squareness and parallelism of both machine tools and rolls. Features include:

Built-in radio transceiver, available in either 900 MHz or 2.4GHz ISM band

Internal Li-Polymer rechargeable battery with twice the capacity of previously offered targets
Rechargeable through a plug-in power supply or an optional charging station/cradle
Field-Programmability: System ID and Target Network ID programmable via rotary DIP switches.
Firmware Updates, Calibration and Other Parameters configurable through the USB Port, using the
Configuration Utility.

Three data communication modes: Wireless (Radio), RS-485 and USB

Auxiliary Port for future expansion, such as a numerical display or external temperature sensor
Improved Background light noise suppression

Internal dampening by averaging of 2 to 64 laser position scans

The target requires the R-1310 PDA Receiver or the A-910 Computer Radio Base Station (900 MHz
or 2.4 GHz) to display target data in single-axis mode. Both radio transceivers have frequency
hopping to minimize interference from other devices using the same or similar frequencies. Targets
can change channels within their frequency range so two or more independent systems can be used in
the same working area without interfering with each other.

Identifying Target Features

3 SR 3

A-1815-000

AUXILIARY PORTS

@ sseno

8 -
R &= & a - .mz(.rr

= ; | NETWORK
§ L ] l] - . ID.

Figure 3 — Target Features Chart

(1) Right Side (Auxiliary Ports)

1-1  Auxiliary Port, Expansion Port

1-2  USB Port (used to updated target firmware, upload calibration data, configure operating parameters and
run diagnostics. Can also be used as a Data 1/0 port compatible with standard applications).



(2) Front View

2-1  Target status LEDs. Steady when the laser scanner is detected and all conditions are normal. Blinks at
different rates when an abnormal condition is detected.

2-2  Battery charging indicator.

2-3  Low battery indicator.

2-4  Position sensor, aperture window.

2-5  Optional light shield mounting holes (4x)

(3) Left Side (ID Switches)

3-1  System ID rotary switch (used to get the system ID group number 0-9).

3-2  Target Network ID (used to set the target network ID from 01 to 99).

(4) Rear View

4-1 Radio regulatory information.

4-2  RS-485 and plug-in power supply connector.

4-3  Serial Number label.



Using the A-910 Radio Utility

Pre-installing the Common USB Port Driver

This driver is required for the A-910-2.4ZB/A-910-2.4XBE 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. Insert the flash drive into the target computer.

2. Open the flash drive and locate the driver installation executable (e.g., CP210xVCPInstaller.exe).
3. Double-click the executable to run the installer..

Follow the on-screen instructions to complete the installation..

| =)

4, Silicon Laboratories CP210x USB to UART Bridge Drive:

I Silicon Laboratories
9 Silicon Laboratories CP210x USB to UART Bridge

Installation Location: Driver Version 6.3

C:\Program Files\Silabs\MCU\CP210x\ I

[ Install ] ' Cancel

Change Install Location... [

Figure 4 - USB Common Driver Install

Installing the A-910 Utility Software

Insert the flash drive into the target computer

Open the flash drive and locate the driver installation executable

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.

agrwbdE



Configuring the Hardware and Utility Settings

1.

Insert the A-910 dongle into any unused USB Port (see Figure 5). 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 A-910 Dongle (see Figure 6). If the utility
does not automatically detect the COM port, it must be manually selected rigure 5 - A-910 Zighee Dongle

(see Manually Selecting a COM Port on Page 9).

The Target System ID or R-1307 CH (channel) is
the number 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 7).

-

L

=5)

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

Target System ID or R-1307 CH

System IDICH =1 -

Version Information

19200 BAUD

1744

Hardware

Firmware

Figure 6 — 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

OHER Version Information

19200 BAUD 1744

Hardware
Firmware

Target System ID or R-1307 CH——
‘ System IDICH =1 v |

ZigBee Radio Primary Components

and
/or

R-1307
READOUT

T-1519, T-1520
TARGETS

Figure 7 — 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.

For Windows 10 and Windows 11:

1. Open Device Manager:

e Press Win + X and select Device
Manager from the menu.

e Alternatively, you can search for "Device
Manager" in the Start menu.

2. Locate the Device:

¢ In the Device Manager window, expand
the Ports (COM & LPT) section.

o Find the device for which you want to
change the COM port (e.g., "Silicon Labs
CP210x USB to UART Bridge").

3. Open Device Properties:

e Right-click the device and select
Properties.

& Device Manager I =

File Action View Help

= | HEl

@ Batteries -
> {8 Computer

\_w Disk drives

» B Display adapters

e} DVD/CD-ROM drives

\—_w" Floppy disk drives

b -EH Floppy drive controllers

b 25 Human Interface Devices

b g IDE ATAJATAPI controllers

g @ IEEE 1394 Bus host controllers
'i-." Jungo

b £ Keyboards

ji{ Mice and other pointing devices
l- Meonitors

b »F Network adapters

» BB Portable Devices

T3 Ports (COM & LPT)

73" Communications Port (COM1)
7 Communications Port (COM2)

' Silicon Labs CP210x USB to UART Bridge (COM14)

D Processors

b -#% Sound, video and game controllers

b 45 Storage controllers

8 System devices -

Figure 8 — Device Manager showing COM Port for A-910
Dongle

e In the Properties window, go to the Port Settings tab.

4. Advanced Settings:
e Click on the Advanced button.

¢ Inthe Advanced Settings window, you'll see a section labeled COM Port Number.

5. Change the COM Port:

e Click the drop-down menu next to COM Port Number and select an available COM port

number from the list.
o Click OK to save the changes.

6. Apply and Close:

e Click OK in the Properties window to apply the changes.

e Close the Device Manager.

Notes:

e Note the COM Port listed and select that COM Port in the A-910 Zigbee Utility software using

the drop-down arrow (see Figure 6)



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 ID 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 9:

e The uppermost switch sets the System ID.
e The two lower switches are used to set the target
network ID.

Setting the System ID

Note: Before selecting a System ID, ensure that it is > TARGET
not already in use by another system within the radio NETWORK
coverage area. 5 N ID.

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

Figure 9 — Unitarget ID Switch set tol
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Using the Machine Tool Geometry Program

The Machine Tool Geometry Program consists of a series of screens that prompt the user for information
corresponding to the physical setup of the laser, target and machine to be aligned. Options for selecting
and calibrating specific targets are included, or Manual/Random Data may be selected to familiarize the
user with the program before performing an alignment. The user may make on-screen adjustments to
agree with the alignment setup.

Once the alignment setup is determined, the user specifies a number of points to be recorded and the
distance between these points. As the target is moved along the axis, the software records the readings for
these specified points, providing a graph of each line of motion. Each graph can be viewed and analyzed
individually (for straightness) or in comparison with graphs from other lines of motion (for squareness
and parallelism).

The Machine Catalog Screen

The Machine Catalog Screen allows the user to specify the line or lines of motion to be analyzed. Data for
either a single line of motion or for an entire view can be collected, the latter showing all aspects of a
machine’s lines of motion to be compared.

Ver, 285 R e s Ganty Mil with Traveling Table |

08/14/2018 2. Select Type of Recording: " Record Single Axis ¢ Record 2 Axes [Linked Tats)

3. Select Line of Motion to Be Recorded and Specify Label for Axis of Motion:

Axis  Link Axis  Link Asis Link
F; " F1. Column v 12 F‘_]TT ]7 1. Table % st
¥ F2Ran [z F 52 Ram [z [¥ ¢ T2 Coumn v
- Legend: Data Status
[¢  RecodedData V'BWF?::’{ G Setup OpenDataFie | SaveData Exit Program

Figure 10 — Machine Catalog Screen
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The following actions are performed from the Machine Catalog Screen (see Figure 10):

Select a Machine

Specify a machine type by clicking on the down arrow and selecting from one of the predefined machines
on the list. These include Gantry Mill, Horizontal Machining Center 1, (shown in Figure 10) Lathe,
Vertical Machining Center 1 and Vertical Machining Center 2. You may edit any of these machine
styles or create a new machine by selecting Create/Edit Machine from the dropdown menu (see
Appendix B, starting on Page 32, for the full procedure).

Select Type of Recording

Specify whether a single target (Record Single Axis) or multiple linked targets (Record 2 Axes Linked
Tgts) will be used (see Figure 11). One target allows the user to record a single axis. When two targets
are placed perpendicular to each other, 1 target reads the horizontal plane and the other reads 1 of the 2
vertical planes.

Note: When “Record 2 Axes” is selected, only the first linked target of each linked pair is selectable,
since both axes will be recorded simultaneously. In the example below, F1 is linked to T1, but only F1 is
selectable. Both F1 and T1 will be recorded at the same time.

8 Machine Catalog [_._]@l]ﬂ
1. Select a Machine: Horizantal Mill with Traveling T able |
Ver. 285
Ak HAMAR
" LASER® 08/14/2018 2. Select Type of Recording: " RecordSingleAxis (¢ Record 2 Axes (Linked Tats)
3. Select Line of Motion to Be Recorded and Specify Label for Axis of Motion:
[ Font Side Top
S2 L S3
[
.S1
.F
—
.
Avis Link Avis Link Avis  Link
7 Fl. Table < n | 1. Table | z Tz I c X Fl
" F2 Column v s2 [ v F [¢ [z 5
| 53 .Ram w13 | c [w S8

Legend: Data Status
[V RecodedData

Setup Open DataFile SaveData Exit Program

View Data / Print
Report

Figure 11 — Machine Catalog Screen Showing Record 2 Axes (Linked Tgts) Option
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Select Line of Motion to be Recorded and Specify Label for Axis of Motion

Ver. 283

ARk HAMAR
WV LASER

1. Select a Machine: Horizontal Mill with Traveling Column K|
®

08/14/2018 2. Select Type of Recording: " Record Single Axis & Record 2 Axes [Linked Tats)

3. Select Line of Mation to Be Recorded and Specify Label for Axis of Motion:

Font | Side

"~ —

s Link
| € S1.Table Z: T2 | € T1. Column % |NET

| 52 Ram w13 | T2 Table Z | o1

| €53 Column v F2 | T T3 Ram W IS

Setup Open DataFile Exit Program

Figure 12 — Selecting a Line of Motion

Select the line of motion to be recorded for a particular view (Top, Side, or Front). When the desired line
of motion is selected, the corresponding view is highlighted. When all data are collected for that view, the
lines of motion can be compared. When data for a single line is desired, select the number that
corresponds only to that line of motion. Each line of motion is labeled in the graphic for that view.

For example, in Figure 12 Horizontal Mill with Traveling Column is the selected machine. The lines of
motion are defined as follows:

F1 Column — X-axis “vertical” straightness (flatness) of the column travel (left/right), perhaps with a
target mounted vertically on the quill

F2 Column — Y-axis “horizontal” straightness of the ram traveling up/down the column, perhaps with a
target mounted horizontally on the side of the ram.

S1 Table — Z-axis “vertical” straightness (flatness) of the table travel (in/out), perhaps with the target
mounted vertically on the table.

S2 Ram — W-axis “vertical” straightness (flatness) of the ram travel (in/out), perhaps with a target
mounted vertically under the ram.

S3 Column — Y-axis “horizontal” straightness of the ram traveling up/down the column, perhaps with a
target mounted horizontally on the face of the ram.

T1 Column — X-axis “horizontal” straightness of the column travel (left/right), perhaps with a target
mounted horizontally on the face of the ram.

T2 Table — Z-axis “horizontal” straightness of the table travel (in/out), perhaps with a target attached
horizontally to side of the table.

T3 Ram — W-axis “horizontal” straightness of the ram travel (in/out), perhaps with the target attached
horizontally on the side of the ram.

The letter designation for an axis may be changed for each selection as setup needs require.

13



Record Data

Click Record Data or press Alt-R to access the Record Line of Motion Data Screen and begin recording
data. If you are using the program for the first time or if you haven’t opened a file containing previously
saved data, the Specify Targets and Distances Screen will display to allow target and data recording
selections. See Page 16 for more information about the Specify Targets and Distances Screen.

View Data/Printer Report
Click View Data/Print Report to view or print information you have collected during the alignment
process. If no data has been recorded, this button will be grayed out.

Open Data File

To open a previously saved file, click Open Data File or press Alt-O. The default filename for the first
saved data file is PLOTO00L.plt. Each time data are saved, the number for the new filename increments
by one (PLOTO0002.dat, PLOTO0003.dat, etc.). Note that saving a file with an existing filename will
overwrite the existing file.

When a previously saved file containing recorded data is in use, the Legend: Data Status box displays in
the lower left-hand corner of the Machine Catalog screen (see Figure 13). When you are ready to record
data, the Record More Data for This Line of Motion Screen displays with the following options to allow
maximum flexibility:

Continue With Current Run Record more data for current run
Ready to Start a New Run Same direction for new run/Change direction for new run
Change This Line of Motion Go back to change targets or distances for this line of motion

' Machine Catalog =J=kd

A 1. Select 3 Machine Hrizontal M wih Trvelng Table

aa2me 2 Select Type of Recardiog ® Record Srg Ass Flecord 2 Aues (Uinked Tgts)
3. Sekect Line o Motion 1o Be Recorded anvf Specily Lebel for A of Motieer

Sée [T

Lookie [ 0w
My Receel
ccumarts
—
} s2l s3
o =
Deskiop
= a2 4
= s1 T2 3
,J - -~ > — .
My Dccuments =) = =
e T1
» IFLOTOMRRINT
et e > {Record More Data for This Line of Hotion
@ e ) | e
S = = a- Uk his Uik -
™ Open a¢ ead oy [ [T z T Tabe & st More D o et R
F2 Coun 1 [ S2 Cobamn Y [ T2 Tabie
it & New Raun
| 53 Ram W i [T TaRm
~ Gome Dsection o Now Fun
hange Dictinfor NewFun
Legend Dl Staus Data Recadng
[ RecadedDan il seun QpenDutafie [ SaveData Chenge Ths Line of Mokon

Data Status

GaBack 1o Change Tamgets of
Distarces for Thes Line of Mckion

ok Capest

Figure 13 — Opening and Using a Previously Saved Data File
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The Setup Screen

Setup
Company nfarmation: Units Decimal Places Displayed:

Activate the Setup Screen by clicking Corter— | -Slope

Marne: Tast
SQtUp (Alt' E) from the MaChlne Address m & Inch : :nD:ES:‘Ft h Ee”;r
Catalog Screen. This screen is used to Cit. State, ZIP :

Phane/Fax:
enter company and machine data, to

o mm ©° mmém

©° mm/mim

specify units of measure and the NUMDEr | ... sumiwomsion S

Of decima| p|aces to be Used for Pt [Put Factary Info Here] Random Number Fiange $1 =2l
. Machine # [Put Machine # Here] 36 4 45

readings, and to enter tolerance values. — ot +/- [oemEE cs

Company Information S—

Enter your company information to Ftoen ]| | e e[| | T o ]| e

personalize the Machine Tool Geometry Pl o fo000 =i (S2Re w0 o T2Tde wsfmm | e

+-

53. Column +- [0 = T3. Ram oo = | Ineh

software. The program uses this
information as part of a report header
When printing reportsl TO move among SetALL Staightness Talerances: +/- ’Wﬂ SetaLL Squareness Tolerances: +/- ’Wi SetALL

Square / Parallel oo ﬁ Square / Parallel o0nn ﬁ Square / Parallel o000 j Insft

the fields, either press the Tab key or | aorovasen : e [ o &
position the mouse cursor in each field VerEE IS T2 | ow o0 D11 @iz 01 O 15
Serial Mumber: 98765432

and click.

. . Figure 14 — Setup Screen
Machine Setup Information ‘ P

Enter factory and machine information,

as well as any additional notes on a particular machine setup. This information is also incorporated into
the header of printed reports. To move among the fields, either press the Tab key or click in each field.
When the text of a note fills the Notes box, click on the up or down arrows to the right of the box to see
the entire text of the note.

Units

Select either English or Metric units for the Center value. When English units are selected, you may
specify Inches/inch or Inches/ft. for the Slope value. When Metric units are selected, you may specify
mm/m or mm/mm.

Decimal Places Displayed
Select the number of decimal places to be displayed for both Center and Slope readings.

Tolerances

Enter the tolerance values according to your machine specifications. Note that the tolerances used by the
program are overall tolerances, not point-to-point. Tolerance values can be changed by clicking the up
and down arrows or by highlighting the existing value and typing a new one. For example, in Figure 14
the tolerance value indicates that the straightness of the quill along the Z-axis should not deviate by more
than .005 in. over the entire range of the line of motion. The value for squareness indicates that the two
lines of motion being compared must be perpendicular or parallel to each other by .005 in/ft (the unit of
measure selected).

In addition, all tolerance values for either center or squareness can be set to the same number by entering
a value in the boxes marked Set ALL Center Tolerances or Set ALL Squareness Tolerances and
clicking Set All (Alt-T).

When all Setup selections are made, click Ok (Alt-K) to return to the Machine Catalog Screen.
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The Specify Targets and Distances Screen

If you are working with new data or running the Machine Tool Geometry program for the first time, the
Specify Targets and Distances Screen displays automatically when you click Record Data (Alt-R) from
the Machine Catalog Screen. If you are working with a previously saved file, the target information and
data recording settings that were specified previously are saved with the file. To make changes to this
information, access the Specify Targets and Distances Screen by clicking Change Targets & Distances
or pressing Alt-C from the Record Line of Motion Data Screen.

Machine View

3 Specify Targets and Distances L._J[E]
Front View

Data Recording Settings
~Distances to Recarded Points

& Evenly-Spaced Points Distance to 0.0 =) Interval between 1209 <
; —I Fist Point | Points =i 7
Y  Uneven Spacing Total Travel Distance Number of Pts ,*1 =
© Specily |

@ Calculate Wavelength Cutolf [755 Inch

Scale  m—

Point #1: Dinches

0 10 20 30 40 5 60 70 80 90 100 10 120

FUf TolDist toPievPt toNestPt [~ F1.Y-Axs Column : Column Side/Side.
G - 020) Primary Target
2 120 120 120 .
3 20 150 120 Manual/Random Date
4 30 120 120 | TD1 2 3 4
5 40 120 120 Target ID % ® .09 9
6 600 120 120 I~ Invertthe Target
7 720 120 120 I~ Zero the Target
B 840 120 120 o
3 %0 120 120
10 1080 120 - Liht Level OK
TatBattery 0K ;
Ri Directi R Directi
) 2 dit Tt New Target
. % f Fund Mot
of Forward Mdtion ot o | NouTa|
Laser
-~ Drag Target, Laser and Scale Images to Position Them - Target Information
Setup Ready toRecord Data 5> I
F1.'-Axis Column : Column Side/Side 5
Faradt - Primaiy Target - Secondary Target
arge [ Date=] | | [ Datev]
TgD1 2 3 4 TgD1 2 3 4
J o % @ QU e
I~ Invert the Target I~ Invert the Target
Record 2 Axes [~ Zeto the Target [~ Zeo the Target
(Linked Targets) 5 | 000 |
selected in #1 LightLevel OK #2Ligh Level OK
Machine Catalog Screen #1TgtBattery 0K #2TatBattery 0K

T ot LG To s
Figure 15 — Specify Targets and Distances Screen (Machine View and Target Information)

This screen contains three sections as shown in Figure 15: Machine View, Target Information and Data
Recording Settings. Depending on the machine or the machine view you have selected and the number of
targets being used, the placement of each section may differ slightly on your screen.

View

This section of the screen reflects the machine view that is currently selected in the Machine Catalog
Screen. Modifications can be made to this screen to reflect your physical setup by moving the cursor over
the graphic of the laser, target, or scale bar until it becomes a hand. Hold down the left mouse button and
slide the graphic to the proper position. To change the direction of the scale bar, click Reverse Direction
of Forward Motion (see Figure 15).
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Target Information
Click on the down arrow of the
target you are using from the list,

Primary Target box to select the

| F1.Y-Axis Caolumn : Column Side/Side

| F1.%=fxis Column : Column Side/Side

or select Manual/Random Data Mo 59 ] Piinay Targe Seconday Taige

to run the program with Software_ TD1 2 3 4 [ManualiHandom DGIELJ |Manuala’ﬂandom Datz v |
- O 6

generated random numbers. This Pl e N A L N

[~ Zerothe Target 7 Inwvert the Target [~ Irwvert the Target

allows familiarization with the

software without connecting to an . - L 2o e Joon Sl
actual target. il Of — BRI - || G -

Tal Batiery OK——— #1 Light Level OK—— 42 Licht Level OK——
Note: Actual target data being ey #1 Tat Battery OK # 2 Tat Battery 0K ——
received are  ignored  when ' ofFudHaion | rese] : :

— Reverse Direction |

of Fid Motion Mew Target ‘

Manual/Random Data is selected.

If Record 2 Axes (Linked Tgts) is selected in the Machine Catalog Screen, selection boxes for both
Primary Target and Secondary Target will display on the Specify Targets and Distances Screen (see
Figure 15).

If a target is purchased with a complete alignment system, all the information for that target, including the
calibration factors (usually cal factors are stored inside the target and don’t need to be entered here), will
be entered for you in the Machine Tool Geometry Software. If a new target is added to the system, the
target name must be added.

Target ID

In the Tgt ID area, select the Target ID to match the side of your A-1519-2.4ABE/A-1519-
2.4ZB or A-1520-2.4XBE/A-1520-2.4ZB Targets. Note is using Record 2 Axes, you will
have to select the ID for both targets. Note: You will see if Target 1 is selected in Primary
Target, then it will be disabled for the Secondary Target. If you don’t match the target ID
here to the one on the side of the target, the target data will not appear in the live displays.

Invert the Target

Select this option if the target is to be used in an inverted position. This will cause all
readings in the software to switch their sign. Therefore, if a target is used underneath a ram =
upside down and Invert Target is selected, if the ram starts moving down as it travels out, the readings
will start to go negative and the software will display the axis slope going down, which is correct. If
Invert Target is not selected, then for the same scenario, the software will show the axis sloping up. It
will still be an accurate calculation, but the direction of the travel will be wrong.

Zero the Target

Select this option to zero the target display (stores the current target reading as the zero offset). This
feature is used when you want to zero a target on a reference position and then measure other points for
deviation. A non-zero measured reading means that point is either high or low relative to the reference
point.

Target Displays

The black boxes below Zero the Target are target
displays that show the live target readings. These numbers | .

can be magnified for easier viewing by placing the cursor - 0048 0004

over the numbers. Click when the cursor changes to a
Click Hide to !

magnifying glass. If a zero offset has been applied, the
magnified view reflects that information.
close the window.
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Background Light Level and Battery Status Indicators

If you are using wireless targets, the Light Level and Target Battery Level Light Level
indicators show the background light level (the amount of background light |
from sunlight or overhead lights) and its effect on the target, and the battery | LargetBattery Level
strength of the target (see Figure 17).

Figure 17 -- Target battery and light level status indicators
Light Indicator

Message Color Condition
Light Level OK Green Acceptable light level.
Light Level High Yellow High level of background light. This could also mean weak laser power.

Light Level Warning ! Too much background light. Target may provide invalid readings.

Note: Both Light Level Warning (Red) and Light Level High (Yellow) conditions may produce invalid
target readings. When either of these conditions display on the Light Level Status Indicator, reduce the
amount of background light reaching the target. The A-1519-2.4ZB Targets come with light shields that
can help this condition . See below or the A-1519-2.4ZB Target Manual.

Install the light shield to the target

Each corner
of the light
shield
contains a
magnet.
Line up the
light shield
tothe set
screws,
ensuring
that the
light shield
is flush
against the
target

Battery Indicator

Message Color
Target Battery OK Green
Target Battery Weak Yellow

Target Battery Bad
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Defining a New Target
If no targets have been selected previously or if you wish to
add a target, do the following:

1.

Click New Target to display the New Target screen
(see Figure 18).

Tupe 41519 Type 2) -

[ 51519 [Tyoe 2

Target Type:
Description:

UniTarget Center Only

Load Tgt File Save & Exit Exit Printiew

Figure 18 — New Target Screen

Note: Loading a target calibration file is necessary only for older, discontinued Hamar Laser targets
such as the A-517. If you're using one of Hamar Laser’s wireless targets, calibration takes place

Load the file containing the target information using Load Tgt File. Hamar Laser provides this file

2. Select a target from the list.
Click on the down arrow in the Type list box to view
the list of target 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 be used to navigate within the
New Target screen.

3. Load the Target File (Alt-L).
within the target.
when a target is purchased.

4. Save the information.

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

Editing Target Information
To change information that has been saved for a target,
select the name of the target from Target 1 or Target 2

and click Edit Target to display the Edit Target Screen
(see Figure 19). From this screen, selected targets can
be deleted from the list and saved information can be
modified or printed.
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Change Target Type

[8-1519 [Type 2)

Name:

Serial #: |[none]

Target Type: al
Description: UniT arget Center Orly

<< Pray Target ‘ |

Frintiew | Delete Target

Figure 19 — Edit Target Screen



Data Recording Settings

Select Evenly-Spaced Points when the points to be measured are evenly spaced along the line of motion
from the laser or any other reference point (see Figure 20). The user may select the total number of points
to measure and the interval between those points (the software then calculates the total travel distance) or
the user may select the total number of points to measure and the total travel distance (the software then
calculates the interval between points).

Data Recording Settings
& Specify Targets and Distances REX]
Front View Data Recording Seltings
Fth TowDst  toPievPt toNextPt Dance ioFlecotel Euths
10 1080 120 B & Evenly-Spaced Foints
E: Y 120 120 ) ez Foint #1
5 840 120 120 € Uneven Spacing Dinches
7 720 120 120
5 600 120 120
5 480 120 120 5 - - 120
4 360 120 120 s olEi 0.0 =
‘ s 20 120 120 oot -
2 120 120 120 Tﬂi;i‘ Tsfa‘fe!’nlstame 100,
i 00 - 120 Lot
————— & Calculate
80 H
- Intervalbetween 179 =) Adjustable scale
[ Points =l A
| ’ | Numberotpts [i8 2 o F showing evenly
Wavelength Cutoff [ 755 spaced points
Inch 40,
$ e F2 .
: 0%
),
/// = | F2. Z-Axis Ram - Ram Vertical
Primary Target
Manual/Random Datz v
TgiD1 2 3 4
¥ o9 @
# I Zeate Togn
~Drag Taiget, Laser and Scale Images to Postion Them — Lihi Level OK
TEI Baneli 0K
Fleverse Direcli
Setup ‘ Ready to Record Data >> | T rwartote - LE New Target

Figure 20 — Specify Targets and Distances Screen (Data Recording Settings/Evenly spaced points)

Distance to First Point

Enter a number in this box to reflect the starting distance from the laser to the first point. For example, if
the original distance from the laser to the target is 12 in., enter the number 12 in the Distance to First
Point field.

Total Travel Distance

This is the total travel of the machine tool being aligned (refer to the machine documentation). Enter the
total distance and the total number of data points to be recorded or click on the up or down arrows to
change the value. The Interval Between Points will be automatically calculated and displayed.
Calculate Total Travel Distance

Enter the Interval Between Points and the Number of Points. The Total Travel Distance will be
automatically calculated and displayed.

Number of Points

Enter the total number of points to be measured or click on the up or down arrows to change the value.
Select Uneven Spacing when the points to be measured are not spaced an equal distance along the line of
motion (see Figure 21). When this option is selected, you can move the points on the adjustable scale by
dragging a point with the right mouse button, or information can be entered manually in the Total
Distance from Laser (Previous Point or Next Point) box. You can also delete a point from the graph by
right clicking on that point. Add a point by right clicking on the graph (but not on a point) and specifying
the distance at which a new point should be located.
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Data Recording Settings

Front View B

- Drag Target, Laser and Scale Images to Position Them -

= Daia Recording Seli

g

Pt# TolelDist toFievPt toNextPt [ Distances to i
@ EvenlySpaced Points  F1e0e
3 960 120 120 ) Point #1:
s 840 120 120 ¢ Uneven Spacing Oinches
2 720 120 120 MOVE: Change V.
T 120 120 INSERT/DELETE Right
5 480 120 120 ) 120
4 360 120 120 Ditarcetofist o =
3 240 120 120 - mmaw
2 120 120 120 otal Travel Distance 100.
© Specy [0
i oo 120 108
& Calculate
Interval between [155 = 8
Paints =
Numberof Pts ~ [10 i -
Wavelength Cutolf [ 756
a Inch 40,
2
0.
Primary Target
Manual/Random Date
TgD1 2 3
c 6
™ Invert the Target
I~ Zero the Target
T anmK—J
TatBattery 0K
Reverse Direction
Setup | ReadytoRecord Data »> | - Reverso Diocion s forge | New Target |

Figure 21 — Specify Targets and Distances Screen (Data Recording Settings/Unevenly spaced points)

When all values are entered, click Ready to Record Data or press Alt-R to begin recording data.
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The Record Line of Motion Data Screen

The Record Line of Motion Data Screen is used to collect data. The screen displays the live target data
and straightness tolerance for the selected line of motion in graph format. You may record data points in
any order if Auto Increment is turned off. Click on a point and then record data for that point.

|5 Record Line of Motion Data BEX

F2 Ram
Point # 10 Distance = 108.0 Inch [Pt [Runtt 1(F)
Taiget Reading = 000 inch 0 000

Legend Tille

-
&
o - Double-click a Aun to {Omit} or Include It -
& Distance
Pt JtoLaser [toPrevPt [toNestPt L »
s 01080 120 00 é’ F2
G 9 W0 120 120
8 840 120 120 i
20- 7 720 120 120
6 600 120 120 /
2- 5 480 120 120 / /
o 4 %0 120 120
(<, 3 240 120 120
2 120 120 120
-0002 0000 0002 0004 100 00 120 -
Nest Point o Record: Pt 10
[Distance from Laser: 108. Inch ]
Graph Dptions Primary Target
Light Level DK = — =
: Auto Increment Avg # Readings: [5 j .003 ,— et I _Show Detas | f Recod
v Show Best Fit = T |- —
Slope: [ 000 Infht ALBNOE 1R Saight ot T [004 Inch Tived Recmiteg
I~ Show Current Ava (F/B) Start New Run Fie
™ Show Other Avg (F/B) TeL (0057 e z ] =

dngy [Pl —— ;
¥ Show Legend I ManslDsa Eniy — e r LshoyDetie |
- Trstmealom —

F2.Z-Axis Ram : Ram Vertical

Record More Data for This Line of Motion

& Fiscord e D fof et i

Ready 1o Starta New Run

" Same Direction for New Run

" Change Direction for New Run

Change This Line of Motion

(~ GoBack to Change Targets or
Distances for This Line of Mation

it

Figure 22 — Record Line of Motion Data Screen

Graph Options

Auto Increment

Click the Auto Increment box or press Alt-A to toggle the Auto Increment feature on and off. When
Auto Increment is on, the cursor automatically advances to the next position when data are recorded.
When Auto Increment is off, data will record at the same position and will overwrite the previous data
recording. Disabling Auto Increment 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.

Show Best Fit

Click the Show Best Fit box to toggle the Best Fit line on and off. The Best Fit line is designated on the
graph as a red broken line. When Show Best Fit is on, the Least Squares Best Fit line will be
automatically drawn once the second data point has been taken, and it will be redrawn for each successive
data point taken. The Least Squares Best Fit line is a mathematical line that “best fits” the slope of the
data taken using linear regression analysis.
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Show Current Average/Show Other Average

The program keeps separate averages at each point for all (F)orward runs and (B)ackward runs, as well as
an overall total average for all runs. For example, it may be desirable to know if a machine is giving the
same readings when it moves forward as when it moves backward to compare the two averages for this
line of motion. To change the direction for a run, click Start New Run (Alt-N) and select Change
Direction for New Run (Alt-C) (see Figure 22). Backward runs are designated on the graph by a yellow
broken line, while a black broken line designates Forward runs.

Manual Data Entry

To enter data manually, click Manual Data Entry and then press the

Spacebar. This displays a box to record the target reading. [ Cortnie Wik CurentRun
Change Targets and Distances + Record More Data for Current Bun
Click Change Targets & Distances (Alt-C) to return to the Specify [~ Risodyto StartaNew Fun

Targets and Distances Screen described on Page 16.

" Same Direction far New Run

Reco rd (" Change Direction for New Run
Click Record (Alt-R) or press the spacebar to record data.

Change This Line of Motion

Start New Run - Sek e ta
Click Start New Run or press Alt-N to record more data for the

selected line of motion (see Figure 23). The user may record data
from Point 1 by selecting Same Direction (Alt-S) or from the end
point by selecting Change Direction (Alt-C). Averages are g
calculated for all forward runs, for all backward runs, and for all runs. )

These averages are displayed on the View Graphs/Reports screen. Figure 23 - Start New Run

Tolerance
Tolerance displays the tolerance value specified on the Setup Screen for this line of motion.

Slope
Slope displays the calculated slope of the best-fit line through the points recorded for the current run.

Average Number of Readings

Enter a value to specify the number of readings from the target to be averaged to measure each point.
Averaging more readings at each point may “smooth out” readings that are varying slightly because of
vibration. The default value of 3 should be reasonable for most cases.

Save Specify Filename to be Saved . 3]
Click Save or press Alt-S to save a plot file (see N sl e,
Figure 24). The default filename for the first saved data file is | 2, ===

PLOTO0001.plt. Every time data are saved, the number for the Lﬁ‘ oot

new filename increments by one, for example, Deskiop

PLOTO0002.dat, and PLOTO0003.dat. You can provide a new

)
filename or change the directory for the saved files.
»!I‘
My Computer
)
Mypf“litgswk File: name: j e
Save as lype: | Plat Files (~pl) ~| Cancel

Figure 24 — Save a Plot File
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Finish

Click Finish (Alt-F) to finish recording data for a particular line of motion and to return to the Machine
Catalog screen. The lines of motion for which data have been recorded are indicated by check marks and
the Legend: Data Status box will also contain a check mark to indicate that you are working with recorded
data (see Figure 25). You may now either select another line of motion to record, select Open Data File
to load previously recorded data for viewing or comparison with the current data, or select View

Data/Print Reports.

B

Ver. 285 1. Select a Machine:

3. Select Line of Motion to Be Recorded and Specify Label for Axis of Motion:

| Gantry Mill with Traveling Column

08/14/2018 2. Select Type of Recording: ' Record Single Axis " Record 2 Axes [Linked Tats]

[ Side

Ayis  Link Agis  Link
|  F1. Column Y | 51, Bridge X
PO - [ R T
Legend: Data Statu
{ [V RecodedData V'e‘“g;;f s Setup Exit Program

Figure 25 — Machine Catalog Screen Showing Legend
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The Machine Tool Geometry Report Details Screen

1. Select a Machne: Gantsy Ml wih Travelng Cobarn
Ah HAMAR e
’ WV LASER, 08072018 2 Select Type of Recardng:
3 Select Line of Moton to Be Recorded st

51, Bodge E3L |7 T Bade | x 81
[T szhem [z 2 [ T2 ¥ A
Click here to view
~ report details
Dats Recordng
Record Dats Sgup | MMF&I 7] I Eﬁml

The 3-DPlot Details Screen allows the user to display and analyze all recorded or loaded data for the
currently selected view (Front, Side, or Top). Details of the selected line of motion and its squareness or
parallelism to other lines of motion can be displayed, or a report of the data may be printed. Details for
each line of motion may also be viewed, and each line of motion may be displayed or hidden.

In Figure 26, data for two lines of motion have been taken (Selections F1: Z-Axis Quill and F2: X-Axis
Table, comprising the Front View of Horizontal Machining Center 1). The Legend is shown and the
Details Screen for F1: Z-Axis Quill is below the 3DPlot View Plots Screen.
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Figure 26 -- Plot Screen Showing Legend and Details for F1

25



Load Reference

To compare current alignment data with that taken during another alignment, click Load Reference (Alt-
L) to bring up a list of previously saved files. When a second file is loaded for reference, a check also
displays in the Reference Data box. By removing the check mark from a box, that line of motion will be
hidden on the graph. Each Line of Motion box has its own scrollbar, which repositions the Best Fit line
and data plot identifying that line of motion on the graph. Forward Runs, Backward Runs and All Runs
can be viewed for an individual line of motion by clicking the appropriate button (Fwd Runs, Bak Runs,
All Runs).

Details

Click Details in any Line of Motion box to bring up the details for that line of motion and how it is
related to other lines of motion. Figure 27 shows the Details Screen for S1: W-Axis Quill as it relates to
S2: Z-Axis Column and S3: Y-Axis Table (Side View of Horizontal Machining Center 1).

Data Averages for each run
(F) Forward Run

(B) Backward Run
(T) Total Average of All RUNS e
[& Plot Detaits: F2. Ram LEE
[ F2. 2-Axis Ram Distance: Recoided
'—-——— PriDistance~ | [Pt [avg M1 [Avg (B [Avg B1 [Runk4B] [RundaFl [Runia
10 =||1 000 000 000 000 ool 0ot =
2 120 2 .0m 000 000 000 001 .oac
3 240 3 000 om ono ooz -.001 -0 Paint # 10 Distance = 108.0 Inch
4 30 4 000 000 -0m -0 -001 -001
5 430 5 .000 oo oo 003 000 oo
B 600 6 000 000 ool ool oo -001 Legend Title
7orn 7o 000 oo ooz 000 oo —m— Ay (T);
B 840 8 000 om ono ono -001 DD[I" cogee BestFit
BET o A =
nnnnnn [seliTn] [2]
TIR Straightness Shaighiness Tolerance: +~ [ o5 Inch

Recorded [ 001 A Inch Refersnce: [ | Inch  Details

Angles: Squareness/Parallelism fngle Tolerance: +/- [ oop  Indit by
F2. Ram Recorded “m
; N o0 B In
Z Reterence
[ Int 0004 -0002 0000 0002
F1. Column
Next Point to Record: Pt 10
[Distancs fram Laser: 108, Inch ]
Select Axis To Display Select Run To Display Legend
" F1. Column, *-éxis, Link: T2 g (1) <] Display R
e isplay Aun & InTolerance |§ Out of Tolerance

& F2 Ram, Z-fwis, Link:52
51 Bridge. R-Awis. Link:T1

52 Fam, ZoAwis, Link:F2 Load Reference

T, Bridge, X-Awie, Link:S1

" T2, Columi, Y-Axis, Link:F1

Figure 27 — Details Screen for a Line of Motion (F2: Z-Axis Ram)
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Interpreting Graphs in Machine Tool Geometry Software

The following is a step-by-step illustration of parallelism for a horizontal floor mill.

% Machine Catalog - C: and X iMy i 5.plt L-_JL@JE
1. Select a Machine: | Horizontal Mil with Traveling Table ~|
Ver. 285
ARk HAMAR
WPV LASER, 0871472018 2. Select Type of Recording: ‘ ¢ RecoidSingleAsis  + Record 2 Axes (Linked Tats) ‘
3, Select Line of Motion to Be Recorded and Specify Label for Axis of Motion:
Front [ Side Top

e 4
Auis Link Auis Link Avis Link
[ CFrTabe X FEEEE 2 [eT X Fl
J¥ ¢ F2 Cotumn [~ 52 [ ¢ 52 Column [~ 2 FeT [z o
Tw 13 | il [w 5

~Legend: Data Status
[V RecodedData

- Data Recarding

| Open Data File SaveData Exit Program

For this horizontal mill, the S1 and S3 lines of motion were measured (see the individual axis information
below).

IE Record Line of Motion Data - C:\D and ings i\My D \ ineToolGeo\Data\Doc5. plt L':«][E-‘JEI

Distance ; ;
| [Pr#t [Runtt 1) | m

Pt |to Laser to Prev Pt |to Next Pt

2 1000 100.0 100.0

3 2000 1000 100.0

4 3000 1000 100.0 E
5 4000 1000 100.0

6 500.0 1000 100.0
7
8
<

600.0 1000 100.0
700.0 1000 100.0

i 5]

| - Double-click a Run to {Omit} or Include It -

Distance = 300.0 mm -- Target Reading = 0.2000 mm

40 500 o K %00

Legend
Next Paint to Fecord: Pttt 10 = R
[Distance fiom Laser: 300. mm | o estit

~ Graph Options — i3 ~ Primary Target

Pl Ava # Readings: (Manual) [ Mol —— - ora Show Datais
[ - (B 1R Susight Tat 1: [02163 mm

[V Show Best Fit
Slope: [ 01111 mm/m
#2 Liaht Level OR——

|~ Show Current Avg (F/B)
Tol e =
rPrevious Heading— | -
(Manual) ‘l —

I~ Show Dther Avg (F/B]
S1 indicates that the slope of the Best Fit line is +0.111 mm/m, sloping up and to the right.

T - Timed Recording
Sitibling I~ [10sec

—

fz e

IV Show Legend v Manual Data Entry

| S1. Z-Axis Table : Table Front to Back

Change Targets & |

Distances Einish |
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IB Record Line of Motion Data - C:\D and ings i\My D

hine T 5.pit

BEX]

Distance e
Pt toLaser |toPrevPt [toNextPt |a Runtt 1(F)
| 100.0 100.0 100.0 g

2

3 2000 1000 100.0

4 3000 100.0 100.0 [
5 4000 1000 100.0
6 5000 1000 100.0
7 6000 1000 100.0
8 700.0 1000 100.0
<

[ - Double-click a Run to {Omit} or Include It -

U.Zi\
i 5

R |

} S 200 200 w0 ST L e U700 m\go
02 ;

Next Paint to Record: Pt 10
[Distance from Laser: 300. mm ]

Graph Options
[~ Auto Increment

[¥ Show BestFit

[~ Show Current Avg (F/B)
I~ Show Other Avg (F/B)
[¥ Show Legend

Primary Target

Avg #Readings: [ 5 2|

|

Slope: 01546 mm/m
Tol (+ [ 0.0000  mm

¥ Manual Data Entry

| S3. W-Axis Ram : Ram Front to Back

(Manua

Distances

Legend
—&—  Fwd Run;
o Besfit
; cadng [ — - Show Detais | |
- a0 —— 1 IR Stsioht Tot 1: [02045  mm Timed Recording
Start New Run T
= ; [Oro Change Targets & l

Finish |

For the S3 data, the slope of the Least-Squares Best Fit line is — 0.1546 mm/m and is sloping down.

|57 Plot Details: 1. Table

J=ed

Select Axis To Display Select Run To Display

£ malll =] DisplsFiun

o
Load Reference
7 53 Ram, Whasis, Link:T3
°

~

" Finished

& 51, Table, Z-buis, Link:T2
" 52 Column, Y-Asis, Link:F2

| S1. Z-Axis Table Distance FRecorded

Pt Distarice]~ | [Pt [ava [T) [AvalF) |Awgl(B] [Run#1(F) ~
100 |=|[1 oo4s 0040 - -0.0440 =
2 1000 2 0050 0050 - 0.0150
3 2000 3 00200 00200 - -0.0200
4 3000 4 00220 0020 - 0.0220
5 4000 5 00050 00050 - -0.0050
E 5000 E 00040 0000 - -0.0040
7 B00.0 700010 0000 - 0000

: 3 7000 g 00200 00200 - -0.0200
3 800 |9 0020 000 - ooz | -

Point # 10 Distance = 900.0 mm

020

010

noog B o e SUNNPPINITE P L h\%-ﬁ) e

e Tk a6 4 G0 860 %60

010 Legend
Wext Point to Record: Pt 10 = A
[Distance from Laser: 900, mm ] ki Bestfit

Straightness Tolerance: +/- 0.0000 mm

Recorded: [ 02163 @ mm Reference: [ | mm Details

TIR Straightness

Legend,

Angles: Squareness/Parallelism J¥ InTolerance [§l Out of Tolerance

Angle Tolerance: +&~ [ 0.0000  mm/m

S2.Colmn  Recorded 53, Ram Fiecorded
1 01110 B mm/m 1 01547 @ mm/m
AR =
[ mwm [ mwm
51. Table o 52. Column u

The report indicates that the parallelism for S3 to S1 is +0.2657 mm/m, which was calculated by subtracting
S3 Best Fit Slope from the S1 Best Fit Slope (0.111 - -0.1547 = +0.2657 mm/m). This is an open angle, since
the result of the subtraction got larger. If the result is smaller, then it is a closed angle. This is also correct if

two vertical axes are used.
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Print Report

Click Print Report (Alt-P) to print a report of the data. The Print menu allows the selection of a
Summary Report or Detail Report, (including the header defined in the Setup Screen and all details for
each line of motion) along with page formatting and print preview options (see Figure 28).

T3 Machine Tool Geo - Print Report

Report for Gantry Mill with Travelina Column

Report Title: [Machine Tool Gea - Ganty Mill with Travelng Column

Comment u’

Select Run To Display

Piirt dvg T] -~

Select Data To Print:

Print &

Frint Summary Feport

] Print Detail A t
¥ F1. Column, s, Link T2 [V 51, Biidge, s, LinkT1 [V T1. Bridge, X#Ads, Link:31 (CHREETE
7] #dd Pagsbrsak bel d detaik
[¥ F2 Ram, Z-4ss, Link 52 [V 52 Ram, Z#Asis, LinkF2 ¥ T2 Colurnn, YV-Ais, Link:F1 Bl AT L 3 HE
Enabls Pags Break betiesn views

Cancel Expott Data | Piirt epert I [[Pagesettings.. | [ Preview J [P ]

’l‘—’I‘L

52 Print preview

=%}
SO- DmME M B o Page | 1(2]

Finish

Figure 28 — Print Report Screen
Click Einish (Alt-F) to return to the Machine Catalog screen.
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Appendix A — Using the A-910 Radio Transceiver/Hub

Hamar Laser’s A-1519/1520 Type Il Universal Wireless
Targets incorporate a built-in radio transceiver, available in 900
MHz or 2.4 GHz ISM band. Operating through the A-910
Radio Transceiver/Hub, up to 99 Type Il Targets may be
connected as a Target System Group, and up to ten Target
System Groups consisting of 99 targets per group may be used
at one time. Power is supplied by a 3.5-volt lithium ion,
rechargeable battery or by the computer’s USB port. When

connected to the USB port, the battery charges automatically.

Front Panel Features

1. Power ON indicator and Low Battery
indicator

2. Internal backup battery charging
indicator and USB LINK
ESTABLISHED indicator

3. TXndicator: 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.

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

Rear Panel Features

1. Not used

2. USB/Data 1/0O Port

3. Power Switch

4. External power supply: required only
for computers that cannot provide
adequate power (5V, 400 mA) through
the USB port.
Note: When using 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.

Figure 29 — A-910 Radio Transceiver/Hub

BRIV

A810 RARIC TRANSCEIVER / HUBE

G0 G S Ol =
(i) (TRPECRS (CARTIOR (O |
LOW BATTERY YSE LINC L2 LAKGED

Figure 30 — The A-910 Radio Transceiver/Hub FRONT PANEL

POWER SBPHY
SO0 §20xA

Figure 31 — The A-910 Radio Transceiver/Hub REAR PANEL

MODEL NUMBER

PRIMARY FREQUENCY

A-910-900

900 MHz

A-910-2.4

2.4 GHz

30



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 MENU until the upper display shows
wd=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 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 ID to
the same value as that of the upper
display’s Target ID.

2. Set the System ID (Radio Channel)

Press MENU 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.

Miscellaneous Display Messages

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

- SET 'CH' TO THE SAME VALUE AS THE

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

CONFIGURE READOUT AS FOLLOWS:

THE TARGET NUMBER

' SYSTEM ID' SWITCH SETTING OF THE A-910

. 2 AXIS TARGET
)l

e

A-910 RADIO TRANSCEIVER

'SYSTEM ID'
SWITCH

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

Figure 32— R-1307 with Cabled (Local) Target and A-910 Radio

Transceiver

-HLT -

r 00 Startup Message. Lower Display shows firmware Revision Number.
Three 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_zno

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.

FAuLE

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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Appendix B — Create/Edit a Machine

Front All

| Side &l

szii I
| [SIHeGGRGEN ¢ Vertical ¢ (NotUsed) _

Auis Name: [y [“Topal
Tile:  [Cobmn '
Description: | Calurn Side/Side
Linkedto:  [Tp2 ~|

Front 1] Front2 | Front3| Side1 | Side2 | Side3 | Top1 | Top2 | Top3 |

Machine Name: IBanlry Mill with Traveling Table

Setti | 0 S Einish
S = | SR l s | | -DblClick any image to change it-

Figure 33 — Create/Edit Machine Catalog File

A .CAT file, located in the 3D Plot directory on your computer, defines each machine on the list. These
files contain the images required for each view (front, side and top) and for each line of motion (Frontl,
Front2, etc.). Each line of motion has an axis name, (Z, X, etc.) a description, a direction (vertical or
horizontal) and a linked line of motion when two targets are being used simultaneously.

Following is a brief description of the process to edit one of the existing machines on the list, or to create

your own machine. Detailed steps are provided in

1. Select a machine type similar to the one to be measured from Select a Machine on the Machine
Catalog Screen.

2. When the machine parameters display, select the Create/Edit Machine from Select a Machine. The
existing machine information can be modified and user-generated graphics can be used to replace
existing graphics by clicking on an image and specifying the filename of the new graphic.

3. When modifications are complete, type a new name in the Machine Name box and click Save to
save the file.
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To Edit an Existing Machine

1. Using the dropdown menu for Select a
Machine , select the machine to be edited.
When the machine graphics display, select
Create/Edit Machine.

2. Note that there are three tabs each for Front
View, Side View and Top View. In each
view, the Axis Name, Title and Description,
as well as Link to Another View (when using
linked targets) may be edited. To edit an
image, double-click on it.

3. The Select Image File dropdown list displays,
containing the file names of all the images
that are cataloged. Right click on the file
name of the image to be edited and select
EDIT from the list. For example, a front
image for Horizontal Machining Center 1
would be named hmcl1fl.bmp or
hmcl1f2.bmp. A front all image for the same
machine would be named hmc1fa.bmp. Side
images would be named hmclsl.bmp,
hmc1s2.bmp and hmcls3.bmp or
hmclsa.bmp for side all. The small insert
image would be hmc1fls.bmp.

4. Microsoft Paint opens the image for editing.
Edit the image as necessary and then click
Edit > Save As to give the file a new name.

1. Select a Machine:

[Create/Edit Machine)

—— FirkAl ——
hont Tig
o
= =
N L m—
—E
Ry
= )
NG~ vecs  © NotUsed il
= — VA
it Nare: 5 Teo AN
T oo 3
Descroton [0y verncalMetor l|‘ 'JI
Lksdte: [Son7 b ¥ 1)
s
Front 1] Froes 2 | Fron 3] Side 1 | Sce2 ] Sed ] Teel | Tep2 | Teod ] (T
v T
TorsrtalMachrig Corte 1 PP
S Fret
Select Image File - Large Froni #1 (2 |[x]
wan oo 3] «Bo@
[ETTESTEI. P, RN T
et T L T
My Rocem Toro oniryssstnp  Mpcisis g LaihaF s tmps
T Fend
Docmets  Woureibnp  Worerysatep  pmrcbne 15 i
JaranF1s.bevp. JortryT1 brp. Jrerec] 6260010 JLatreF2 2erg: f
winfztre Wowmictne MWimicitee  Wareriimo 3|
Ui Jaersfasiog  WoriryTzp prcisistep  latrers g
: joeneibng  Wowyzsne  Mhmcisstap  Wsreratng r
o top  TontryThbeo rocits b Lathers b ——
ey brerctfs serg. Iy JLathesa.bp —
LLELe JortrysL.bemo. hnct s bmo: Jhrncit2.bmo. JLathe 1 g Hve
. wersistog Wrocizire  Wpocizsom  Warenisimo T
&l oer2bng Whrctisioe Wpmaobme Wioterz e s g2
MyCompin s =]
Fierane =TT =l Gpan 53
Myt Flesclpe  [imagsFies "bugl =l Cancal == .
Dpen as sead-onky
T Topdl
= o
LN =
Descrbien: [QuiVericalation ﬂ[ ”[
I | 2
M
Frona 1[ Fror 2] From 3] 5w | Se2 ] 53 | Tow1 | Vep? | T3 T
Machon o [zt Corim T e
e

hme 111 by - Paint

m ENEEEEEENEEEEN
IECEEEETE e

For Help, chck Hef Topies on the e Mo,
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5. Close the Select Image File dropdown list. Double-click the image again and the updated Select
Image File dropdown list displays with the newly-created file name. Double-click on the new file
name and the new image replaces the one previously displayed in the image window.

6. Repeat the editing process for all the images that need to be edited.

Create/Edit Machine Catalog File

7. When completed, type a new name in
the Machine Name box and click Save.

The Save Machine Catalog file ’IW
dropdown list displays. Type the new o
machine name and click Save. I —r=
Save Machine Catalog File E|E\ M,‘ — s
Savein | () 3DPIot32 | o BB L:N":ﬂt SR st oAt .
B S il I A v
MyFecent [ Temp T e E—| 2,
Documents ggnlry.cat i
e bt cat i
lathe oot pront 1 Pz | e 3] 5 J ez | 3 ] Tept [T | T3] T
Deskton  \Alumer cat
e cat — Nocre NI [ioatacrin =
/ & | s | me |
by Documents
o
My Computer
‘_,] Fle name, [Hews Machinel =l Save
Mypﬁl;ﬁnrk Savessype  [Machine Files ("call = Cancsl
Linking Axes

Linking axes allows 3D Plot to read two targets
simultaneously in order to record the vertical and
horizontal readings of a single axis. It is not possible
to read two axes at the same time, but rather one axis
in two directions. The squareness of two axes cannot
be recorded using linked targets.

You may link axes when using two targets so that
both targets may be read simultaneously. Record 2
Axes (Linked Tgts) must be selected as the Type of —
Recording. In the example shown, Axis Name: Z on s e
Front 1 is linked to Axis Name: Z on Side 2. —

| " Horizontal  [IVEMHEEINN (Not Used)

Ayis Name:  [7
Title: Quill
Description:  [Quil Vertical Mation
Linkedto:  [gide 2 -

Front 1] Front2 | Front3 ] Side 1

Side 2 | Side 3

Top1

Top2

Top3



For example, Horizontal Machining Center 1 is the selected machine. The lines of motion are defined as
follows:

F1 Quill — Z-axis line of motion straightness relative to the Y-axis, with a target mounted horizontally on
the quill

F2 Table — X-axis line of motion vertical straightness, with a target mounted vertically on the table

S1 Quill — W-axis line of motion straightness relative to the Y-axis, with the target mounted vertically on
the quill

S2 Column — Z-axis line of motion straightness relative to the X-axis, with a target mounted horizontally
on the column

S3 Table — Y-axis line of motion vertical straightness, with a target mounted vertically on the table

T1 Quill — W-axis line of motion straightness relative to the X-axis, with a target mounted horizontally
on the quill

T2 Table — X-axis line of motion horizontal straightness, with a target attached horizontally to the table
T3 Table — Y-axis line of motion horizontal straightness, with the target attached horizontally to table
The letter designation for an axis may be changed for each selection as setup needs require. For more
information, see Select Type of Recording on Page 12.

To Create a New Machine
When creating images for a new machine, ensure that the image size
is 300 x 212 pixels. The small insert image must be 60 x 45 pixels.

L

HC-1

F1

Using a drawing program, create the machine images for Front, Side
and Top if needed for your machine. Also create Front All, Side All and Top All images, as illustrated on
Page 36. Once you have created your images, save or copy them to the 3D Plot folder located in
C:\Program Files.
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Horizontal Machine Center — Front Images

2 F
[=] (=]
F2 F2
— — |
]
HMCA1 HMC 1 HkC-1
Horizontal Machine Center — Side Images
51
— 52
i}
HMCA HMCA HMCA
51 52
—3
53
-

HMC-1

Horizontal Machine Center — Top Images

HMC-1

HMC1

HMC-1

HKCA
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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

440

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: 24X Stream
* 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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Agency Certifications for the 900 MHz Radio Transceiver

FCC (United States of America) Certification

Contains FCC ID: OUR-9XCITE

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 9XCite Radio (900 MHz), IC:4214A-9XCITE
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