CORRECTED SURFACE FLATNESS (Relative to Best Fit Plane)

0.0104 in

0.0052in

Surface 1 Flatness =.010 in.
(TIR)
Surface 2, Way 1 Flatness =.010

p (Triangle) Indicates the High Point on the Surface rel. to the BFP in

© (Diamond) Indicates the Low Point on the Surface rel. to the BFP
Coordinates Icon Located at Origin (0,0)

Operations Manual
PLANES

July 2024

HAMAR HAMAR LASER INSTRUMENTS, INC.
I n S E n www.hamarlaser.com
® Five Ye Olde Road, Danbury, CT 06810

ALIGN WITH THE BEST Phone: (800) 826-6185 Fax: (203) 730-4611




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, 2024
5 Ye Olde Road, Danbury, Connecticut 06810
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Introducing Plane5

Hamar Laser’s Plane5 software analyzes RAW SURFACE PROFILE, AS MEASURED (Relative to Laser Plane)
almost any layout for flatness, squareness and
parallelism. Surface shapes, such as squares,
rectangles, frames, circles, rings, and up to five
sets of ways can be easily analyzed and plotted
using 3-D graphs. The software is compatible
with all of Hamar Laser’s old and new
continuously-rotating  lasers, and several
different target/interface combinations can be
used to download data.

0.0006 in.

By using the Moody Method layout for surface
plate measurement, the Plane5 software
provides a direct comparison to existing
methods of measuring surface plates, such as
electronic  levels, interferometers  and
autocollimators. Up to three surfaces (one
horizontal and two vertical) can be graphed and
analyzed in the same file. The plots show the

least-squares, best-fit plane with shaded graphs
to indicate high and low points, grid lines and
the slope high point of the best-fit plane.
Variable zooming and rotation capabilities allow small sections of surface plots to be analyzed in either
coarse or fine mode. The Surface Elevation Scale is displayed as two walls behind the plotted surface,
with a color scale indicating the relative values of each color on the plot. The Surface Annotation Feature
displays X, Y and Z dimensions to any measured point on the plot surface. Multiple plot presentation
methods, such as Raw Surface Flatness (as measured), which shows data relative to the laser plane and
best fit plane, Surface-to-Best-Fit Plane, which shows how far each data point is from the best-fit plane
(after performing the Least-Squares, Best-Fit analysis) and Best-Fit to Laser Plane, which shows how far
out of parallel the best-fit plane is from the laser plane are included in the program.

Figure 1 — Raw Surface Profile, as measured

The program automatically checks for and loads information for the connected target and interface. A
random data mode is available for running the program without hardware, which is useful for training or
software familiarization before performing an actual alignment. In addition, Plane5 generates reports that
may be saved and printed. These reports can include graphs of the plot, data tables for single or multiple
surfaces, and comparisons of multiple surfaces.



Installing and Running Plane5 in Windows7

Plane5 may have difficulty accessing certain folders in Window?7. To prevent these difficulties, install and
configure Plane5 as follows.

1. Install the Plane5 software.

voicwo
Network Scar

2. From the Windows Start Menu, click All Programs. Rl iion Sacan Rename
_ ) ) NVIDIA Corpc Norton File Insight
3. Locate and click on the Plane5 Version Il folder to display PlaneSversiol  properties
the contents (Plane5 and Update Utility). 25 PlaneS [

i? Update Utility
4. Right-click Plane5 and select Properties from the pop-up
menu. Note that other items in your program menu will differ.

"
5. When the Plane5 properties display, click the (3 prans propere 0 i
Compatibility tab. ‘ Secutty |  Detals | _ Previous Versions

General | Shortcut Compatibiitty
6. Setthe f0||0Wing Options: | ¥ you have problems with this program and t worked comectly on
e Run this program in compatibility mode for e TG ——
Windows XP (Service Pack 3). s —
e Run this program as an administrator.
| Run this program in compatibilty mode for
7. Click Apply to save the settings. iodowe X Eervce Pack. 3 Z
Settings
Run in 256 colors

Run in 640 x 480 screen resolution

Disable visual themes

Disable desktop composttion

Disable display scaling on high DP| settings

Privilege Level
V| Run this program as an administrator

| ¥ Change settings for all users

o] o




Using Plane5

Plane5 consists of five main steps: selecting program options, defining a project, taking data, plotting data
and generating reports. When Plane5 opens, the Program Options menu displays, allowing changes to
how the program works.

Selecting Program Options

The General Tab

Click the General tab to set preferences for displaying messages and
saving backup files. In addition, this menu contains a slider bar to set
program performance in relation to background applications that are
running on the computer.

PLOT COLORS I ADVANCED PLOT OPTIONS] UNITS and AVERAGII

GENERAL | TARGETS and INTERFACES | DATA FOLDER I

[~ Display message to confim intention to Exit program

[~ Backup Data Files (DISABLE IF LOW ON DISK SPACE)

Backup Folder name: [BACKLUF

CAUTION: Existing files in the Backup folder will be
replaced every time data is saved

[v Enable Alignment Steps Button Toolbar
Plane5 Performance Setting vs. Background Applications

i 1 I

Fastest Slowest

EDIT DEFAULT PRINTOUT USER INFORMATION HEADERI

CANCEL

The Alignment Steps Button Toolbar

Check Enable Alignment Steps Button Toolbar to enable or disable the alignment toolbar. This toolbar
provides a convenient way to access program features.

ﬂg SETUP PROJECTl 3 MEASURE SURFACE(S) vl & PLOT (DISPLAY) SURFACE(S) ‘ (i REVIEW / PRINT DATA I

e Click Setup Project to set up a new project. Messages are displayed prompting to either save or
abandon the current project before setting up a new project.

o
Project has not been saved. Lo .
Any changes made to this project Abandon Existing Project?
will be lost. Please confirm.

Ignore Warning and Continue?




e d

Click Measure Surfaces to display the
Measuring Assistant. This is a help screen,
providing step-by-step instructions for selecting
and measuring points, measuring options and
selecting surfaces. Click Do Not Show the
Measuring Assistant Next Time to disable
Measuring Assistant and display the Surface 1
Data Taking Screen.

4. SELECT THE SURFACE l 5. MEASURE POINTS I 6. OTHER
2 SELECTING PO\NTS] 3. MEASURING OPT\ONSI

Arragiicio

MEASURING A SURFACE IS A VERY SIMPLE PROCESS THAT
INVOLVES MOVING A LASER TARGET TO EACH POINT ON THE
MEASURING GRID AND RECORDING THE TARGET READING. THE
MEASUREABLE POINTS ARE LOCATED AT THE INTERCECTIONS
OF THE GRID LINES.

BEORE YOU GET STARTED TAKING DATA, MAKE SURE THAT
YOUR SETUP HAS BEEN CORRECTLY DIMENSIONED, CHECK THE
MEASURING UNITS AND OTHER RELEVANT SETTINGS UNDER
'PROGRAM OPTIONS' FROM THE 'TOOLS' PULL-DOWN MENU.

IF YOU CLICK OUTSIDE OF THIS FORM, TO APPLY ANY OF THESE
STEPS ON THE MAIN PLOT SCREEN, THIS FORM WILL DISAPEAR
FROM VIEW. TO MAKE THIS FORM VISIBLE AGAIN, LOCATE THE
BUTTON WITH THIS FORM'S TITLE IN THE WINDOWS® TASKBAR
AND CHCK ONIT

[ Do Not show the Measuring Assistant Next Time

Click the down arrow next to Measure Surfaces to select the surface to be measured.

i

File Reports Presentation Plot Measure Tools

£ SETUP PROJECT| ¥ MEASURE SURFACE(S)| ~ | & PLOT (DISPLAY) SURFACE(S) |

HAMAR LASER - Plane 5, Project Folder= C:\Program Files (x86)\Plane5 version INDATA\COMMON\24-Jan-14@

REVIEW / PRINT DATA |

m

Click Plot (Display) Surface(s) to display the Isometric All
Surfaces plot, showing all surfaces that have been measured.

Click Review/Print Data to review the data and
print a report.

= 0089
Xdistance | Ydistance | RawFlatnessData | AsC [~ (7] s ]
0 0 -0079 0001 X =] o0izserT
8.0 0073 0007 Best Fit Siopes.
16.0 -.0081 0000 _J_Y-: [ 001103FT |
240 ~oo41 0040 Printout Configuration

40.0 -0012 0069 W erint summary only

48.0 0033 014 7

0

0

0

0 320 -.0038 0042 Do Net Print Data Tables.
0

0

0

56.0 -0023 0057
.

8.0 0 -0083 0017 =
. i » ™ Do Not Print Graphics

Print graphics in
Data Presentation Options [~ B&W on color

Best Fit Flatness 7| |1

FEED B )

EXPORT DATA | Selected Surface 1 (Surface 1) Fﬂj Selected Surface-
PRIT RepoRT | SUrface: A

NOTE: The
graphic that wil
be printed is the
plot shown in the
main windowr. To
change the
graphic printout,
close this
window and
re-configure the
piot on the main

[As Configured & Shown on the Pot = e erdon
Surface !, Flainess and Squareness
e e L~ m— 3 =) 5
COMPARE to & COMPARE to: & COMPARE to £
2] wa | | |EE [ JE2 R . | ~|
I .| | | |I= [ o I | ~|




Also located on the General tab is Edit Default Printout User Information Header to customize

plot printouts.

PLOT COLORS | ADVANCED PLOT OPTIONS| UNITS and AVERAGH
GENERAL | TARGETS and INTERFACES | DATA FOLDER |

[~ Display message to confim intention to Exit program
[~ Backup Data Files (DISABLE IF LOW ON DISK SPACE)
Backup Folder name. ;
CAUTION: Existing files in the Backup folder wil be
repiaced every time data i saved
[ Enable Alignment Steps Button Toolbar
Planes Performance Setting vs. Background Appications

J 1 13|

Fastest Slowest

[EDIT DEFAULT PRINTOUT USER iiFORMATION HEADER]

CANCEL oK

The Targets and Interfaces Tab

When Plane5 starts, it scans for the target and interface
connected to the computer and automatically selects the
detected items when the Program Options screen displays. If
an interface is not detected, the program automatically sets
the data acquisition default to Manual Data Input. This is
designated by a keyboard picture as the selected device.

The following procedure can be used to reconfigure the
interface and target manually. You may skip these steps if the
target and interface were identified correctly.

o If you know the COM port (serial port) used by your
computer to connect to the Hamar Laser interface, click
on the COM port button to initialize it

e Connect the Interface. If the interface has a power
switch, turn it on. Click Scan to attempt to locate and
identify an interface connected to any available serial
port. If an interface is not recognized automatically
because it is not connected to the computer, click on the
appropriate interface selection button.

E’nmut Eder for project: 23-Jan-14@12h46m &’
Printout Title
[HAMAR LASER - Piane & Report
\
\
Optional Header Information
Company Name: |
Address:
City
Statef Province / Zip:
Country: |
User Name: ‘
Station / Location: ‘
Comments: |
CANCEL SAVEAS DEFAULT | APPLY and CONTINUE
_—

PLOT COLORS | ADVANCED PLOT OPTIONS| UNITS and AVERAGI
GENERAL | TARGETS and INTERFACES | DATA FOLDER |

Serial COM Port (RS232¢)
CcoM 1 l com2 | coms | coman| L |
INUSE NA NA NA w

RADIO LISTEN | RADIO or RS-485 NETWORK |

R-355 I R-358(STANDARD)| R-358(HR MODE) |

| MANUAL DATA INPUT
Selected Devices

4= INTERFACE

TARGET

NUMERCALD (&
ALPHABETCALD (™




Selecting an Interface

Radio Listen

Select Radio Listen to use the R-1310 Receiver on a handheld PDA. The
R-1310 transmits to the target(s) and Plane5 will “listen” for the data.

[ Program Options

PLOT COLORS | ADVANGED PLOT OFTIONS | UNITS and AVERAGNG
GENERAL TARGETS and INTERFACES \ DATA FOLDER |

Serial COM Port (RS2320)
cont [Bcouzl| Mcoiisn| pecia L+
AvAL A R R SCAN

RADIO LSTEN

R-355 | R\'H(STAMI]AM])‘ R-358(HR MODE) |

Radio or RS-485 Network

When this selection is made and COM 1 is the active COM port, a picture of
the R-910 Radio Interface displays. Compatible targets for this selection are
the A-1519-2.4ZB\A-1519-24XBE and the A-1520-2.4ZB\A-1520-
2.4XBE. If the interface is connected to a COM port other than COM 1,
select the appropriate COM port.

MANUAL DATA INPUT |

Selected Devices:
_ <= INTERFACE

TARGET
UM

D&
[ ¥al

CANCEL 0K

R-358 Interface/R-358 HR Mode P
This selection displays an image of the R-358 Interface. Ensure that you have | & i e

GENERAL TARGETS and INTERFACES 1n;m FOLDER |
selected the correct interface, or no data will display on the screen. These [ == =5 sy <0
interfaces are used with the A-517 Target. ——

RADIOUSTEN | RADIO orRS-8SNETWORK |

R356 | [[R3seistanoaro) R-358(HR MODE)

MANUAL DATA INPUT |

sex sces
= INTERFACE

m TARGET
WHERCALD @

ALPHABETEALD

Selecting an Interface for Infrared Targets

When using Hamar Laser’s older A-1519 IR targets, select the R-358 (Standard) Interface. These targets
are identified alphabetically, so ensure that the Alphabetical ID box is checked when using these targets.




Manual Data Input Mode
PLOT COLORS | ADVANCED PLOT OPTIONS | UNITS and AVERAGH
GENERAL  TARGETS and INTERFACES | DATA FOLDER

Select Manual Data Input mode to run Plane5 without targets or
interfaces. This is useful for training purposes, to become familiar with
the program, or to enter data from a readout.

Serial COM Port (RS232¢,
WUt | WA WA " SCAN
Before using Manual Data Input mode, a new project must be set up.

See Setting up a New Project beginning on Page 10 for further
information.

R-358(STANDARD) R-358(HR MODE)

I MANUAL DATA NPUT I

Selected Dewces
e
1001 €= INTERFACE
LI .}

34
bl TARGET
-

CANCEL OK

When the measuring screen displays,
double-click on any point on the
surface. Press the spacebar or click the
REC (Record) button to bring up the
Manual Data Input box. Click Apply
Reading when the data is entered.

MEASURE PLANE CONTROLS

Y  Auto-Adv. OFF
' Auto-Adv. RIGHT
- | Auto-Adv. LEFT

~
iL Auto-Adv. UP

(" Auto-Adv. DOWN

Random Data Mode

A plot may also be filled with random data when
using Manual Data Input mode by double-
clicking any point on the surface and hitting the
R key. Click Yes to fill the plot with random
data.

v . Plot will be filled with random data
Do you want to continue 7




The Data Folder Tab

Select Data Folder to specify the folder where Plane5 saves collected
data.

The Plot Colors Tab

Select Plot Colors to change the background used when
printing plots (black or white) or to change the line color
for each plane. Click on the label for a plane (Plane 1,
Plane 2, Plane 3) to open the Color Selection menu. Click
Apply when the selection has been made.

Data will be stored within the following foider, or a Sub-Folder within
this folder

C:\Program Files (x86)\Plane5 version INDATA

PLOT COLORS | ADVANCED PLOT OPTIONS| UNITS and AVERAGII
GENERAL} TARGETS and INTERFACES | DATA FOLDER
Select root folder where data will be stored
ENGCE] ~]
&c
{_3Program Files (x86)
(_JPlane5 version Il

(CIBACKUP
(3 COMMON
(CICONFIGS

ol [CREATETEW

CANCEL OK

GENERAL | TARGETS and INTERFACES | DATA FOLDER |
PLOT COLORS ADVANCED PLOT OPTIONS | UNITS and AVERAGING |

| PLANE 1 | | PLANE 2 | | PLANE 3 |

Color Selection
Select Color I
Preview

@ BLACK

Background Color

NOTE: The display plot colors that you select here, will aiso be
used for the graphics printout. If you intend to print graphical
reports, select colors that wil also be visible on a paper-white
background. If you do not have a color printer, the colors will be
simulated (dithered) by your printer to produce the effect of
muttiple shades of gray.

© WHITE

CANCEL

The Advanced Plot Options Tab

Select Advanced Plot Options to change the graphic resolution
for circles and arcs for faster drawing. Circles and arcs will not
be defined with lower resolution settings.

Select an option in Surface Plot Shading to disable or select [l 2 o memn ¥ are. the seting contos e
single or multiple colors for shading plots. £ Lol Figha reSoMions prodce.

(" Medium Resolution (std)

(" High Resolution longer to draw
. @ Highest Resolution
Coordlnatfe System (Hamar Default) places the X-zero and Y- Ry e e
zero coordinates in the upper left hand corner of Surface 1, the WPl SR 1 St e s o P s o
lower left corner of Surface 2, and the lower right corner of coor aferk conesonng o e excation

Surface 3 on the plot screen.

(" DISABLED

Coordinate System
(" Hamar Default & Conventional

0K

GENERAL | TARGETS and INTERFACES | DATA FOLDER
PLOT COLORS | ADVANCED PLOT OPTIONS | UNITS and AVERAGIN(

Higher resolutions produce
more realistic circles but take

CANCEL




The Units and Averaging Tab

Select Units and Averaging to select measurement units,
the number of readings to average and the number of
decimal places to be displayed when using Plane5.

e Select the Measurement units (English or Metric).
Note: If data is loaded from a saved project, the
program will not allow the measurement units to be
changed unless a new project is started. This is
intended to prevent mixing measurement units within
a project.

e Select the Number of Decimal Places using the

Display Resolution scroll bar.

Note: Selecting fewer decimal places than what the
interface or target resolution allows does not limit
the accuracy of the measurements. The program
processes data internally at the measuring device’s
full resolution. The number of decimal places only
determines how many zeroes are displayed to the
right of the decimal point. For example, to display
data showing measurement data rounded off to the
nearest .001 in., set the number of decimal places to
3.

GENERAL | TARGETS and INTERFACES | DATA FOLDER |
PLOT COLORS | ADVANCED PLOT OPTIONS [UNITS and AVERAGIN(]

Measurement Units Number Of Decimal Places
ENGLISH UNITS (in) iy L
I
3 decimal places ( .123
METRIC UNITS (mm)
Averaging
e B

NOTE: Use to ‘dampen’ air turbulence or vibration effects on
Laser Beam stability. Each Reading becomes a running
average of all the last '# of samples' defined here. Setting the #
of Samples to one, effectively disables the running average

CANCEL OK

e Select Number of Samples using the Averaging scroll bar. The live target reading displays the
running average of the last number of reading samples. For example, if using five samples, the
reading displayed is a running average of the last five readings received. The running average works
as follows. As each new reading is received, the oldest reading sample is discarded, and the new
reading sample takes its place. A new average is calculated consisting of the four oldest reading plus

the new reading divided by 5.

Project Selection

Once the Program Options have been selected, click OK.

You will be prompted to:

e Set up a new project

e Start a new project using a previously saved file as a
template (a template contains setup information only—
no data)

e Load an existing project that has been previously saved.

Please select one o

NEW PROJECT: Start a new Setup: defines surface type(s),
Eg] enter surface dimensions, take new measurements, efc ...

NEW PROJECT from template: Load a Project previously saved
to Disk. Use the setup information only to start a new project

EXISTING PROJECTS:

(=] A
... Planeb version INDATAVCOMMON29-Jan-14(208h36m
... Planeb version INDATAVCOMMON29-Jan-14@08h09m -

CLOSE




Settlng Up a NEW PrOjeCt [ PARALLEL SURF. ONLY

Selecting Surface Type(s) «| | »MaRrRe
JJ » | SURFACE 2

To begin setting up a new project, select a surface type that reflects the alignment 1| ) sumeaces
being performed. Three orthogonal surfaces may be selected. Using the scrollbar or Ty
arrow key next to each Surface number, select one of the following choices: TOU

—

Instructions Select Surface type(s) Dimension Surface / Ways

1) Select a surtace type Sedect Number of Ways
for each appicable side
1-3, using the Surface J »
scrol bars. L J
2) Clck on the ‘Surtace xom [ ~
1" 'Surface 3' buttons. ' Dim in
to sedect a surface for 6 [Fom
amensonng i ne xeoms [
selected surface has

%
mutie ways, use the |
scroll bar located above | [~ PARALLEL SURF ONLY ‘D1 DM in
the ‘dinY text boxes 10 ]
set the # of ways. «| ‘ » | SURFACE 1
3) Enter the surtace N
amensions s 2

SURFACE 1

Select Surtace fo Dimension g ERROR($) CLICK TO VIEW

Instructions Select Surface type(s) Dimension Surface / Ways
1) Select a surface type
for each applicable side
1-3, using the Surface
scroll bars.

2) Click on the ‘Surface oo
1" 'Surface 3' buttons v Dim
to select a surface for

dimensioning f the XPoints
selected surface has fore=mm

multiple ways, use the
scroll bar located above || [~ PARALLEL SURF. ONLY
the di’text bores fo

setthe # of ways. ﬂJ j SURFACE 1

) ener e surace ] sureace 2

dimensions

»| sureaces
4) Enter a name or ID SURFACE 1

for each surface SQUARERECTANGULAR
L Select Surface to Dimension ERROR(s) CLICK TO VIEW

{optonaD
<l Dj

CONTINUE ‘

4) Enter a name of ID .ot
for each surtace WAYSICOLUMNS

(optionar) r
5) Enter a new Data

Folder Name f desired
(optional)

5) Enter a new Data
Foider Name if desired
(optional)

Name or ID:Surface 1 Name or ID:Way 1

£ I

CONTINVE

Square/Rectangular — surface plates, machin- Ways/Columns — up to five machine ways or columns
ery tables or any surface that has a square or can be measured simultaneously
rectangular shape

& Instructons Select Surface type(s) Dimension Surface / Ways
Instructons. Select Surface type(s) Dimension Surface / Ways 1) Select a surface type
1) Select a surface type for each appiicable side
for each appicable side 1-3, using the Surface
1-3, using the Surface scrol bars
Scrol bars. .
X1 Dim

4 2) Click on the ‘Surface
2) Cikck on the ‘Surface %D N - 1'- ‘Surface 3' buttons. Y1 Dm
1'-‘Surtace 3 buttons v Dim - 10 select a surface for
10 sekect 3 surtace for <> _— dmensioning I the %2 Dm
dimensioning.If the. X Points 3 =] selected surface has w2 Dm
selected surface has L4 | multiple ways, use the
muttiple ways, use the 4 scroll bar located above | | [ PARALLEL SURF. ONLY X Points
scroll bar located above | [ PARALLEL SURF. ONLY X Sep= 000 the ‘dim’ text boxes to
the ‘din text boxes 1o : set the # of ways j | +|surrace1 ¥ Points
set the # of ways. « ‘ » | surFace 1 Y Sep= 000 d 3

= 3) Enter the surface || | sureacez
3) Enter the surtace || »|sureacez dimensions. T
dimensions. T [| ) sumeaces «|| »|surraces
- T 4) Enter a name or ID g 2 SURFACEY ——————————
4) Enter a name or 10 2% SURFACE 1 for each surface FRAME
bl i | i L ERROR(s) CLICK TO VIEW ‘
] . mension —
(optional) B Bin i Thran ” : Select Surface to Dimension (s)
2 5) Enter a new Data =
5) Enter a new Data s s Name or ID:Surface 1 |
Folder Name if desireq || Vame o ID Surface Folger Name f desired |
(optona) | {potionag \ J
conmue CONTINGE ‘

Moody Method - this represents the Moody Method of Square Flange (Frame) — this represents a square
measuring the flatness of a square or rectangular surface, flange or frame

which is typically used with autocollimators,

interferometers, and electronic levels

Instructions Select Surface type(s) Dimension Surface / Ways
1) Select a surface type
for each appicabie side
1-3, using the Surface
scroll bars.

Instructions Select Surface type(s) Dimension Surface / Ways
1) Select a surface type
for each applicable side
1-3, using the Surface
scroll bars.

2) Click on the ‘Surface ovom NN » 2) Cick on the ‘Surtace ovom NN ~
1'-"Surface 3' buttons in 1'-'Surtace ' buttons 10 Dim e
o select a surtace for 10 select a surface for

dimensioning If the # Circles I - dimensioning If the #Circles i
selected surface has selected surface has

multiple ways, use the #Lines O multiple ways. use the L e =]

scroll bar located above PA
he ‘aim’ text boxes 10

set the # of ways ‘ | SURFACE 1
3) Enter the surface ‘ »| SURFACE 2
dimensions Sl

scroll bar located above || [~ PARALLEL SURF. ONLY LEL SURF ONLY
the 'dinY text bores 1o

set the # of ways.

| »|surFace1

3) Enter the surface
dimensions

m*u

J *| suRFacE 2
1l

‘« J »| suRFace 3

4) Enter a name or 10 swucs 1

for each surface ROUND (ANNULAR)

{opoasly ERROR(s) CLICK TO VIEW
Se!e(l Surface to Dimension (s)

5) Enter a new Data
Foider Name if desired
(optional) [ | |

»| SURFACE 3
* NOTE: Center ot courts a5

4) Enter a name or ID SURFACE 1
for each surface ROU IND (DISK) one Circle wih Radus = 0
onai |
(OPH0m0 Select Surtace fo Dimension ERROR(s) CLICK TO VIEW

5) Enter a new Data
Folder Name i desired
(optional)

Name or ID Surface 1 Name or ID:Surface 1

£

CONTINUE CONTINUE ‘

Round Surface (Disk) -- used to measure the flatness Round Flange (Annulus) -- used to measure large flanges,
of the table of a Vertical Turning Center or similar round such as windmill tower flanges or crane bearing surfaces
surface

10



In the following example, the
project is comprised of two
surfaces: a simple square or
rectangular plane on Surface 1 and

two columns on Surface 2.

1. Select the Surface 1 type using
the Surface 1 scrollbar. In this
example, a simple
square/rectangular surface was
selected.

Enter a name to identify the
surface (optional). Surface 1,
Surface 2 and Surface 3 are the
default names.

Name or ID:Surface 1

Instructions
1) Select a surface type
for each applicable side
1-3, using the Surface
scroll bars.

2) Click on the 'Surface
1'-'Surface 3' buttons.
to select a surface for
dimensioning.If the
selected surface has
multiple ways, use the
scroll bar located above
the 'dim' text boxes to
set the # of ways.

3) Enter the surface
dimensions.

4) Enter a name or ID
for each surface
(optional)

5) Enter a new Data
Folder Name if desired
(optional)

Select Surface type(s)

<&

[~ PARALLEL SURF. ONLY

ﬂj j SURFACE 1
‘ j SURFACE 2
4 j SURFACE 3

SQUARE/RECTANGULAR

Name or ID:Surface 1

Dimension Surface / Ways

xom [ n
¥ Dim - in.
X Points o
¥ Points ]
SURFACE 1
L Select Surface to Dimension ERROR(s) CLICK TO VIEW

=

2l
CONTINUE

l

Select the Surface 2 type
using the Surface 2 scrollbar.
In this example multiple
ways/columns were selected.
Select the number of
ways/columns for Surface 2
using the scrollbar. This
scrollbar is enabled for
ways/columns surface types
only.

Select Number of Ways

Bl Z

5. Enter a name for Surface 2
(for example, Surface 2, Way
1). Use the scrollbar to select
the Way/Column to name.

25! Project Setup

Instructions

1) Select a surface type
for each applicable side
1-3, using the Surface
scroll bars.

2) Click on the 'Surface
1' - 'Surface 3' buttons.
1o select a surface for
dimensioning.If the:
selected surface has
multiple ways, use the
scroll bar located above
the 'dim' text boxes to
set the # of ways.

3) Enter the surface
dimensions.

4) Enter a name or ID
for each surface
(optional)

5) Enter a new Data
Folder Name if desired
(optional)

Select Surface type(s)

[ A ¥i

ﬂj m SURFACE 1
j J j SURFACE 2
« j SURFACE 3

WAYSICOLUMNS
r

Name or ID:Surface 2, Way 1

|

Dimension Surface / Ways

Select Number of Ways
<
X' Dim
'Y' Dim
X Points.
Y Points
'D1' Dim

SURFACE 1 SURFACE2 j
Select Surface to Dimension ERROR(s) CLICK TO VIEW

6. When surface selection is complete, click Continue.

urface 2, Way 1

(7]

Name or ID

o

CONTINUE

Dimension Surface / Ways

I

NOTE: After selecting and naming the surfaces, do not use the surface type
selection scroll bars unless you intend to change the surface type. You will
lose the settings previously entered. Use the SURFACE 1 ... SURFACE 3
buttons to select the surface to name and dimension (see Figure 2).

a5

SURFACE 1 H SURFACE 2 _j

I— Select Surface to Dimensien

Figure 2 — Surface selection buttons

11



Entering Dimensions

1.

Select Surface 1 for dimensioning
by clicking on the SURFACE 1
button.

Enter the dimensions for Surface
1 in the dimension fields. Press
ENTER after entering a value in
a dimension field.

Select Surface 2 for dimensioning
by clicking the SURFACE 2
button.

Enter the dimensions for Surface
2 in the dimension text fields.
Press ENTER after entering a

value in a dimension field.

Click Error(s) Click to View to
display missing data or parame-
ters that are outside of the allow-
able range. This bar is only
visible when setup errors exist.

ERROR(s) CLICK TO VIEW

+ Project Setup

Instructions

1) Select a surface type
for each applicable side
1-3, using the Surface
scroll bars.

2) Click on the 'Surface
1' - 'Surface 3' buttons to
select a surface for
dimensioning If the
selected surface has
multiple ways, use the
scroll bar located above
the 'dim’ text boxes to
set the # of ways.

3) Enter the surface
dimensions.

4) Enter a name or ID for
each surface (optional)

5) Enter & new Data
Folder Name if desired
(optional)

Seloctnltece bpels)

[~ PARALLEL SURF. ONLY

LU j SURFACE 1
«| | »| sureace2
<l 2

SQUARE/RECTANGULAR

Name or iD:Surface 1

Dimension Surface / Ways

- SURFACE 2

% Dim

" Dim ]
xroirts  [INEI
vports  [RE

Select Surface to Dimension

1

gl

B

CONTINUE

+ Project Setup

Instructions

1) Select a surface type
for each applicable side
1-3, using the Surface
scroll bars.

2) Click on the 'Surface
1' - 'Surface 3' buttons to
select a surface for
dimensioning If the
selected surface has
multiple ways, use the
scroll bar located above
the 'dim' text hoxes to
set the # of ways.

3) Erter the surface
dimensions.

4) Enter a name or ID for
each surface (optional)

5) Enter a newv Data
Folder Name if desired
(optional)

SelectEn e tpels) —

[~ PARALLEL SURF. ONLY

ﬂ_] j SURFACE 1

ﬂj | surrace2

<
WAYS/COLUMNS

-

Name or iD:Surface 2, Way 1

Dimension Swrface / Ways

SURFACE 1

Select Surface to Dimension j

Select Number of Ways

X' Dim
YY" Dim
X Points
Y Points

‘D1' Dim

[

X

CONTINUE

A o
_com |

4+ Setup Errors and Warnings E3

— Piease correct errors:

Separation 'D1' must be greater than Zero
Separation 'D2*' must be greater than Zero
'¥* Dimension must be greater than zero
At least 1 point required on "X’ side

At least 3 points required on 'Y’ side

Note: Green text fields indicate that the values entered are valid.
Click CONTINUE when finished.
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¥' Dim
Y Dim
X Points
Y Points

X' Dim

" Dim
X Points
Y Points
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Measuring a Surface and Taking Data

 HAMAR LASER - Plane 5, Project Folder= C:\Program Files\PlaneX

File Reports Plot BUCEENEN Tools

EE. SETUP PROJECT Surface 1 Ctri+F1 k

Surface 2, Way 1... Ctrl+F2

1. From the Measure menu, select the surface to be measured.
The main plot area displays a grid representing the surface's
plane view to be measured.

Hide Readouts
Show Measuring Assistant

2. If the measuring target has not been selected, select it by Show Grid Magnification Selector Ctr+G
pressing one of the buttons on the lower right of each target B t1cacuring Options

Clear Data Ctr+C

display. The selected measuring target is identified by an
arrow pointing to the target number (see Figure 3).

3. Surface measurements are taken at any intersection of
two lines on the measuring grid. To measure a point
on the surface, move the mouse cursor to an A
intersection on the grid. Note that the cursor changes
from a cross to a target icon to indicate that the cursor
is located at a measurable location. Double-click on
the measurable location to mark the starting point. A ‘ﬁ Measuring Target [ REL | i
solid dot (measurement curs_or) dlsplay_s to n_1ake the - TARGET READING |
selected measurement location easy to identify, and Fiure 3 - Selecting the Measuring Taraet
gure electing the Measuring Targe

- TARGET READING

Auto Advance and Record buttons are available on the MEASURE PLANE CONTROLS

Record screen. " Auto-Adv. OFF
" Auto-Adv. RIGHT
" Auto-Adv. LEFT

4. To advance to the next point of the grid after recording a f* Auto-Adv. UP
measurement, select Auto-Advance mode under

Measurement Options. For example, to auto-advance to

" Auto-Adv. DOWN

right of the previous point, select Auto-Advance o ot Took

Right. The measurement cursor moves in the [ senpprokct| el bl e sreace) | @
selected direction until it is overridden with an

arrow key on the computer keyboard or Auto- s NN

Advance is disabled. Show Grid Magnification Selector CtrH+G

wd Measuring Options 14 v Auto Advance Right

Clear Data Chrl+C Auto Advance Left
i ' Auto Advance Down
Auto Advance Up
Auto-Advance Disabled

5. To record the target measurement at the selected location, ensure that the
target is physically located at the selected point on the computer screen.
After moving a target to a new location, allow the target reading to
stabilize, especially when averaging is set to a high number of samples.

—,ee,—

Figure 4 — Path of data points when Auto-Advance Right is selected
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MEASURE PLANE CONTROLS
" Auto-Adv. OFF
" Auto-Adv. RIGHT

Press the SPACEBAR or click REC to record data. If a point is

recorded with the target at the wrong location, retake the data. L s sl

i+ Auto-Adv. UP
" Auto-Adv. DOWN

6. Points that have already been measured are identified by a circle,
about half the size of the measurement cursor. If the measurement
cursor is placed over a point that has already been measured, the
shape changes from square to round.

7. Repeat Steps 1-5 until all surfaces are measured. It is advisable to save the data after measuring each
row/column of points. Data may be saved as frequently as desired during a measurement session.

Fil R t: Plot Tool
8. If more than one surface needs ; i ° %e 1°°S —
to be measured, click BB seweeroxct| e iy o, D

MEASURE and select the next

surface to be measured. Hide Readouts
Show Measuring Assistant

Show Grid Magnification Selector Ctrl+G

5 Measuring Options 13 v Auto Advance Right

Clear Data Chrl+C Auto Advance Left
Auto Advance Down
Auto Advance Up
Auto-aAdvance Disabled

14



From the Measure menu, select
the surface to be altered.

Move the cursor to a point above
and to the left of the point(s) to
be deleted. Hold the Ctrl key
and left mouse button down
together and pull the cursor
down and to the right. A dotted
red line will form around the
point(s) to be deleted.

Release the left mouse button
and the Ctrl key. A popup
window displays.

Select either DELETE Point(s)
or Exclude Point(s) from
Calculations and click Apply.
Selecting DELETE Point(s)
deletes the point(s). If
EXCLUDE Point(s) from the
Calculations is selected, the
points will remain on the plot
but will not be calculated in the
results.

Confirm the action by clicking
OK.

Deleting Points from a Measurement Surface

=
'WARNING: ALTER LAYOUT

(¢ DELETE Point(s)

~ EXCLUDE Point(s) from
Calculations

canceL | [[TAPPLY |

e X

[l WARNING. Layout Alteration Activated

You are about to DELETE 16 peint(s) inside the
selected area. Measurement Data will be lost.
Click OK to proceed.

o | o]

15



6. To delete or exclude additional points, repeat Steps 2-5.

WARNING: ALTER LAYOUT

(¢ DELETE Point(s;

~ EXCLUDE Point(s) from
Calculations.

canceL | [CAPPLY
= ,‘

7. After taking data, click Plot Surface(s). The flatness plot displays, as shown below. Note that the
flatness data specified is the overall flatness of all the points recorded in the Measure Screen.

RAW SURFACE PROFILE, AS MEASURED (Relative to Laser Plane)

0.0161 in.

0.0121 in.

0.0080 in.

Surface 1 Flatness = .0101 in. (TIR)

00 in.
Diashed Frame Represents the Laser Plane

angle) Indicates the Hig int o ce rel. to the BFP
mond} Indic the urface rel. to the BFP

16



Zooming in on a Surface

If there are many points to be measured on a
surface, it is often difficult to identify a
measurement location on the grid. Click the
icon in the upper right corner of the Measure
Screen to enable the Zoom feature.

A representation of the screen displays with a
box highlighting the X-zero and Y-zero
coordinates. Left-click on this box with the
mouse and drag to any area of the grid to
zoom in.

[ SETUP PROJECT| & MEASURE SURFACE(S]

I SETUP PROJECT| &

- PLOT (DISPLAY) SURFACE(S) | &

MEASURE SURFACE(S) ~ | 4 PLOT (DISPLAY) SURFACE(S) | @

File Reports Presentstion Plot Measure Tools

0 SETUP PROJECT| & MEASURE SURFACE(S),

17
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Annotating a Surface

Right-click anywhere on a measured

grid or plotted surface to display a ......... ......

menu to annotate the surface. The
specific surface may be selected from
this menu and a plot may be generated
from a measured grid. I

1. Double-click Annotations. |

MEASURE
PLOTALL

2. Hold the Alt key and click on any |
point of the surface to display the
Surface Annotations screen (see ALTERATION

Figure 5). | ANNOTATIONS

G 0 While holding the ALT key

Click on any point on the
surface grid to add a note
at that point

3. Select an annotation to add to the point from the list
or click Other to add a new annotation. Click
Apply to add the annotation to the surface. In the
example, Start Point is added.

4. Other selections from the Surface Annotations
screen include specifying the text direction for the

annotation, editing annotations, and clearing all
annotations from the surface.

Figure 5 — Annotating a Surface

18

Select Annotation to add to the Plot

XY (" X Dimension and Y Dimension

MEAS. (" Raw Flatness (Reading, as Measured)

BFP-LSR
FLAT(BFP)

(" As Configured and Shown on the Plot

( Other [StartPoint

Select Text / Leader Orientation

: : /~__TEXT UP/RIGHT | TEXT UPALEFT 1-\
R N TexT ONRIGHT TEXT DN/LEFT ’-/

' Edit Existing Annotations

S N =

CLEARALL ANNOTATIONS |

APPLY

— START POINT



Measuring and Plotting Parallel Surfaces

Plane5 provides an option for measuring the parallelism of two surfaces. The parallelism options are two
horizontal rectangular surfaces, two vertical rectangular surfaces, or two vertical, round flange-type

surfaces.
)

1 . TO Set u p a paral I el su rface p roj ect, Instructions Select Surfsoe type(s) Dimension Surface / Ways

1) Select a surface type
click the PARALLEL SURF. || i
ONLY box in the Project Setup | =**

2) Click on the 'Surface

Screen. 1 Surface 5 buttns o
select a surface for
dimensioning If the

selected surface has

X Dim - in
¥ Dim I -
X Points. -
¥ Points ]

muttiple ways, use the
scroll bar located above

it LY.
the "dim' text boxes to 4 M SURFACE 1

set the # of ways.
4 M SURFACE 2

3) Enter the surface

) d 4 »| SURFACE3
dimensions. J_| J SURFACE 1

SQUARE/RECTANGULAR
4) Enter a name or ID for
each surface (optional) Select Surface to Dimension ERROR(s) CLICK TO VIEW

5) Enter a new Data Name or ID:Surface 1

Folder Name if desired | J J

(optional)
CONTINUE

2. When Parallel Surf. Only is clicked, the Setup Screen displays two horizontal surfaces. Click Type
to scroll through the options for parallel surfaces and select the one that is applicable to your project.

Parallel Surfaces Only Types

instructions Seiect Surtace type(s) Dimension Surface / Ways
1) Select a surface type

for each appicable side
1-3, using the Surface

instructions Select Surface type(s) Dimension Surtace / Ways
1) Select a surface type
for each appicable side
13, using the Surface

scrol bars scrol bars
xom [ - xom [N -
2) Cick on the ‘Surface 2) Cick on the ‘Surface o n
¥ Surtace ¥ butions to v om I - ¥~ Surface ¥ butons 1o om
select a surtace for e | seiect a surface for xeors [N
o smensioning If the
e veors seiected surface has veoms

muliple ways, use the || [ PARALLEL SURF O]
scrol bar bcated sbove

te g textboxesto || | |v]  TveE
setthe # of ways. =

sethe || [ PARALLEL SURF ONLY
scrol bar located above

the ‘g text boxes to Al [ Tyee

setthe # of ways.

3) Enter the surface

demensions.
SURFACE 1 - SURFACE 2
& = PARALLEL, HORZONTAL ﬁ
ter a name or D for L
Select Surface to Dimension ERROR(s) CLICK TO VIEW

4)En
each surface (optonal)

3) Enter the surface
amensions

o
SURFACE 1 - SURFACE 2
PARALLEL VERTICAL hsciod |
4) Enter 8 name or D for L e
each surface (optonal Setect Surface to Dimension ERROR(s) CLICK TO VIEW

5) Enter a new Data Neme or i0:Surisce 1

Fokder Name if Gesired < |
(optional)

5) Enter 8 new Data Py o 10w -+

Folder Name it deared || | A |

(optional)

CONTIUE ‘ CONTIUE

Two Horizontal Planes Two Vertical Planes

Instructions Select Surface type(s) Dimension Surface / Ways
1) Select a surface type
for each applicable side
1-3, using the Surface
scrol bars.

2) Cick on the ‘Surface
1"~ Surface 3' buttons to
select a surface for

dmensioning If the

selected surface has

mutile ways, usethe || [ PARALLEL SURF ONLY
scrol bar located above

the ‘di text boxes to < 1 TYPE
setthe # of ways. —

3) Enter the surface

opspror: SURFACE 1 - SURFACE 2
PARALLEL, FLANGES
4)Enter a name or D for I_
Select Surtace to Dimension ERROR(s) CLICK TO VIEW

‘each surface (optional)

5) Enter a new Data A Oiee 1

Foider Name if desred J J

(optional)

CONTINUE

Round Vertical Flange-Type Surfaces
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3. Enter the dimensions for Surface 1 as described in st [Measure] Tools

Entering Dimensions on Page 12. E = Cerl+FL  JRFACE(S) | |
Surface 2 Ctrl+F2
4. Click Surface 2 and enter the dimensions for the Show Plot Information Ctrl+1
second surface. Hide Readouts

Show Measuring Assistant

5. Click Measure and select either Surface 1 or Surface ST TR e e
2. Measuring Options 4
Clear Data Ctrl+C

6. The Measure screen displays with the parallel surfaces image in the
upper left corner. The surface to be measured is labeled. Take
measurements at each measurement point as described in Measuring
a Surface beginning on Page 13.

7. Click Measure, select the other surface, and repeat the process for
measuring a surface.

RAW SURFACE PROFILE, AS MEASURED (Relative to Laser Plane)

Note: Plane5 always places the
laser in the corner where all three
surfaces meet, and this is where
the X-zero and Y-zero coordinates
will be located on all surface
images. The X-zero/Y-zero coordi-
nate is in the upper left corner of
Surface 1, in the lower left corner
of Surface 2, and the lower right
corner of Surface 3.

0108 n. (TR

£.0000 Surface 1 Flatness =
Surfa 2 Flatness = n (TR)

Surface 3 Flatness = 0098 n (TR)

e rel to the BFP
e rel to the BFP

20



B T e e T e R e

Measure  Tools

After both surfaces have been measured, click _ serupprRoE  lsometric All sufaces CurleA b SURFACELS)
Plot at the top of the screen and select the Comeneiumee
surface(s) to be plotted.

Side View of Surface 1 and Surface 2

Presentation

Surface Plot Options Ctrl+5

Show Plet Control Toolbox Ctrl+T

Rename Surface(z)

RAW SURFACE PROFILE, AS MEASURED (Relative to Laser Plane)

0.0153 in

0.0077 in

0.0038 in

0.0000 Surface 1 Flatnes: 098 in. (TIR)

Surface 2 Flatness = .0103 in. (TIR)

in, 2
Dashed Frame Represents the Laser Plan

© (Triangle) Indicates the High Point on the Surface rel. to the BFP Paratieism 000193 et
Dramand) Indicates the Low Pomt o the Suface rel. 1o the BEP Paraiiciom 002202 rrt
Cooramatas 1oon Lacated at origin (6,03
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Plotting Data

1. Click Plot to display a menu for selecting
the surface(s) to be plotted. Each surface
can be plotted individually, or all surfaces
can be plotted in a single view by selecting
Isometric All Surfaces. Surface selections
can be changed at any time by clicking
Plot and making a different selection.

Click Surface Plot Options to define the
options to display in the plot.

e Show X/Radial Lines displays the
radial lines through a circle when the
selected surface is round. The X lines will
intersect the Y lines.

Show Y/Circ. Lines displays the circle
lines when a surface is round. The X lines
will intersect the Y lines.

Note: The X Radial Lines and the Y Circle
Lines are normally linked so both are
viewed. They may be unlinked by
unchecking the Linked Box.

Overlay Surface Grid on Shaded Surface
Plots displays a measurement on shaded
plots, making it easier to determine
measurement points on the plot. This does
not apply when shading is disabled.
Show Reference Grid displays
reference grid under the plot.

Show Z/Elevation Lines displays elevation
lines from the reference grid to the surface
plot.

the

Click Shading Options to change the graphic
resolution for faster drawing. Circles and arcs
will not be defined with lower resolution
settings. Shading may be disabled, and single or
multiple colors may be selected.

Coordinate System (Hamar Default) places
the X-zero and Y-zero coordinates in the upper
left hand corner of Surface 1, the lower left
corner of Surface 2, and the lower right corner of
Surface 3 on the plot screen.

ASER - Plane 5, Pro der-= Program
s Presentation Measure Tools

SETUP PROJE

5 MDATA\CO

Isometric: All Surfaces Ctrl+A  |(DISPLAY

Isometric:Surface 1

Ctrl+S
Ctrl+T

Surface Plot Options

Hide Plot Control Toolbox

Rename Surface(s)

Surface Plot Presentation

Show the Surface Profile as it was measured

Show The Best Fit Plane Relative to the Laser Plane

Show the Surface Profile Relative to the Best Fit Plane (Flatness Only)

Surface Plot Options
SURFACE PROFILE

VISUALIZATION AIDS
Show COORDINATES icon

r Show HIGH SIDE or CORNER
of Slope w/ direction arrow.

—

Overlay Surface Grid on shaded
surface plots
REFEREMNCE (BASE) GRID

Show HIGH and LOW Points
on Surface.

SHADING OPFTIONS ...

CLOSE

Show Surface Annotations

APPLY CHANGES

GENERAL | TARGETS and INTERFACES | DATA FOLDER |
PLOT COLORS § ADVANCED PLOT OFTIONS | UNITS and AvERAGING |

View Resolution for circles and arcs

MOTE: This setting controls the
appearance of circles and arcs.
Higher resolutions produce more
realistic circles but take longer to
draw.

i~ Lowest Resoclution

{~ Low Resolution

i~ Medium Resolution (std)

i~ High Resolution

{* Highest Resolution
Surface Plot Shading Mode
MOTE: These options set the surface plot shading method. When

enabled, the surface will be plotted or printed with a color
gradient corresponding to the elewvation.

{* DISABLED

" SINGLE COLOR
L~

{” MULTI COLOR
1

Coordinate System

" Hamar Default {* Conventional

CANCEL
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4. Visualization Aids contains options for viewing the plots.

e Click Show Coordinates icon to turn the X-zero and Y-zero coordinates icon on or off for each
plot.

Click Show High Side or Corner of Slope w/direction arrow

e Click Show HIGH and LOW points on Surface to activate or deactivate the high and low point
icons on the plot.

e Click Show Surface Annotations to display the name of the surface on the plot.

Identifying Data for a Measured Point on a Plot

Moving the cursor over a measured point displays the measurement reading for that point on the left side
of the screen. In addition, a Plot Information box appears on the right side of the screen identifying the X-
Y coordinates of the measured point, the target reading value, the deviation from the Best Fit Plane, the
“As Shown” reading and the flatness of the surface.

LE SETUP PROJECT| 4 MEASURE SURFACE(S) j 4" PLOT (DISPLAY) SURFACE(S) | @ REVIEW / PRINT DATA

RAW SURFACE PROFILE, AS MEASURED (Relative to Laser Plane) APCEVNOFDEIEGTED u

T
Measuring Terget | zero | @l Q)

TARGET ID: 19-11414 v

I

Czmo_m |Q

TARGET NOT DETECTED v

Plot Information

CURSOR ON: Surface 1
X DISTANCE = 24.0, Y DISTANCE = 24.0

ME. T (TARGET = .0019
DEVIATION FROM BEST FIT PLANE = .0026
AS SHOWN (REL TO LOW POINT)= .0085

FLAT WITHIN (TIR): .0099

e e

e~ =
! JJJLMﬂﬂ
Surface 1 Flatness = 0099 in. (TR | QEFARY VE'OTIW SHADE ON WV&

QUICK PLOT OPTIONS:

ol e
HEawEs
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Changing How the Plot is Presented
Click Presentation in the Action Bar to list the options for displaying a plot.

e Surface Profile as Measured (Default presentation)
Selecting Surface Plot as Measured
displays a plot showing the measured
points’ deviation from the laser plane. If
any measured points are a negative =
number (below the laser plane), the
program detects the most negative point
and adds that number to all the other
measured points. The most negative point
then becomes zero, so all measured points
are either zero or positive numbers and all
points will either be displayed at or above
the laser plane.

LAOLIN T MIGNE J, FIVJELL §FUIUET — o W TWGTGITE §IFED \F 1O TTS VT STUTE 25 W/P E A WA IV

rts | Presentation | Plot Measure Tools
v Surface Profile, as Measured
Best Fit Plane Relative to LASER (SLOPES)
Surface Profile Relative to Best Fit Plane (FLATNESS)

When Review/Print Data is selected, the
Raw Flatness data displays the actual
measurement at each location and the As
Configured/Plotted Data will display as
positive numbers since Plane5 adds the
most negative number to all of the Raw
Flatness Data numbers.

21 Data Repol
EXPORT DATA Selected Surface 1 (Surface 1) Fﬂﬂ Selected Surface
_PRNTREPORT | SO | X ‘BestFit Flatness 7|
B A reamw
Wdistance | Ydistance | RawFlalnessData | As ConfiguredPlotted” | =
K| 001294FT
0 0 0079 0001 [F=] ouizeerT )
0 8.0 -0073 .0007 estiaSiopest
0 160 -0081 0000 O0TH0S/FT
o 240 -0041 -0040 Printout Configuration NOTE: The
0 320 -0038 on42 o Do Not Print Data Tables. graphic that will
0 40.0 -0012 0069 Print summary only. be printed is the
0 480 0022 0114 {" plot shown in the
main window. To
0 56.0 -0023 0057 STt
8.0 0 ~0063 0017 = 2 graphic printout,
- - close this
4 LH [™" Do Not Print Graphics. window and
Print graphics in re-configure the
Data Presentation Options [~ B&W on color plot on the main
‘As Configured & Shown on the Plot ﬂ printers RN
Surface1,Flatness and Squareness
Ear 0098 [ Surface 1 -] g [ = parg WA [ =
COMPARE to: F13 COMPARE to: F13 COMPARE fo F13
0 T = =il
NI = =
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Best Fit Plane Relative to LASER (SLOPES)
Selecting Best Fit Plane Relative to
LASER (SLOPES) plots the Best-Fit Plane :

relative to the laser plane. This is a . -vrfeceProfils osMessured [EPLA
representation of the slope of the Best-Fit ¥'| Best Fit Plane Refafive to LASER (SLOPES)

Plane relative to the laser plane with no selected Datum = LASER

deviation in the surface from point to point. Surface Profile Relative to Best Fit Plane (FLATMESS)

The only deviation will be a slope between
the two planes. This is useful when
measuring levelness of a surface or
measuring the parallelism of one
surface to another.

rtz | Presentation | Plot Measure Tools

The Raw Flatness Data in the report
is the data that was recorded at each
measured point and the As
Configured/Plotted Data column in
the report is the corrected data.

Surface Profile Relative to Best Fit
Plane (FLATNESS)

Selecting Surface Profile Relative t0 Best [presentation| Plat Measure Tools
Fit Plane (Flatness) displays a plot of the true (Presntaton|
flatness of the measured surface. This plot
shows the deviation of each point relative to
the best fit plane.

Surface Profile, as Measured
Best Fit Plane Relative to LASER (SLOPES)
v | Surface Profile Relative to Best Fit Plane (FLATNESS)

CORRECTED SURFACE FLATNESS (Relative to Best Fit Plane)

0075 in

Surface 1 Flatness = .0099 in. (TIR)
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Plot Viewing and Shading Options

&) HAMAR LASER - Plane 5, Project Folder= €1

Plot Viewing Options % e e

are |0C3.ted in the |0W€r = SEILe BESIRFACER) =} J';;J?}l‘fﬂﬂ‘!’i’i
right corner of the Plot
screen. Click the down
arrow to display the
Quick Plot Options.
Hover the mouse over any
option to determine its
purpose.

RAW SURFACE PROFILE, AS MEASURED (Relati:

Plot Viewing Options allow the plot view to be
adjusted. The view may be rotated, zoomed in or
out, or the surface distortion may be magnified.
Experiment with the plot view to best illustrate
the alignment relationship.

The viewing options are as follows (from left to right):

Pitch — rolls the image vertically. e
Yaw - rolls the image clockwise and
counterclockwise.
Magnify — magnifies the image to better =1 I [ f—
display the high and low points. #q .
Zoom — zooms in or out on the entire image. LOON
To selectively zoom into an area of any u% — @ :9@ ZOooH
surface: i
1. Hold down the SHIFT key. 4 | b I d ‘ p |l 4 | b |
2. Left-click on the plot around the v A—

area to zoom. ]

3. Drag the mouse to draw a box DEFAULT | PLOT2 FIT | SHADE ON v ’s

around the area.

4. Release the mouse and the SHIFT
key

5. To restore the full view, click on the DEFAULT or PLOT 2 FIT buttons in the control box.

Default — returns the image to the default size if an area has been enlarged.

Plot 2 Fit — resizes an image to fit the screen.

Shade — turns shading on or off when the arrow is used to bring up the Quick Plot Options for shading.
Up/Down Arrow — opens/closes the Quick Plot Options panel for shading options.

26



Quick Plot Options

The Quick Plot options provide a

variety of shading schemes for a plot. QUICK PLOT OFTIONS
The Shade On box must be enabled in . - ‘
the Plot Viewing Options to perform & | ;ﬁ ' *,’, r‘ (m,
shading of a plot. To determine the :

purpose of a Quick Plot Option, hover
the mouse cursor over any box to !' m‘ i,‘ l‘k!‘ e

display an explanation. Experiment ' "l ‘

with these shading options to display = : : '

the plot in a way that is most
satisfactory. Some examples are shown below.

The shading options are as follows (from left to right):

RAW SURFACE PROFILE, AS MEASURED (Relative to Laser Plane)

Upper row (Display)
1. Displays/hides the overlay grid
2. Displays/hides the X=0, Y=0 icon
3. Displays/hides the low and high point markers
4. Displays/hides the corner arrow marker
5. Displays/hides annotations

Bottom row (Coloring)
1. Single-color gradient mesh
2. Multi-color gradient mesh
3. Single-color gradient shade
4. Multi-color gradient shade
5. Changes background white or black

Multi-color gradient mesh

RAW SURFACE PROFILE, AS MEASURED (Relative to Laser Plane)

Single-color gradient shade
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Reporting Data

When plotting is completed, click .. ,L T !
Reports to save the p|0t area [ SETUP PROCT] 3 MEASURE SURFACE(S) »| # PLOT DISPLAY) SuRsACEsS) | @ '1-\1!-“ PRINT DATA
image and to review/print data.

Review/Print Data is also an
option on the Alignment Steps
Button Toolbar.

Figure 6 — Reports and Review/Print data shown on the toolbars

Exporting Data

Select Export Data to save the data to a user-specified folder. Data is saved in a format suitable for
importing into an Excel file. Graphics are not exported.

ter » Windows?_0S (C) » Program Files » Planed verson » DATA » exports

@
Surtsce 1 Surtace 1) [v 23]
[ i | ,_‘ | -
o] ¥ avicn | = e o | s oo 1] 4 Q’
EXPORT DATA s = ;
PRINT REPORT 5
A DAREL-THINK
|E
s
EXPORT DAT] 351 Printout Header for pmjedr!ﬂ—Jawlti@th?m- .i - I S
IR Printout Title :‘ :
X distance | [HAMAR LASER - Plane § Report. &
- - - - - 0
Before printing, a window displays allowing 0
- 0
changes to be made to the Printout Header. | [ e _
0 |Plepaled on 1262014 at 1:26:30 PM printed is the
0 ot showen in the:
0 i Optional Header Information in window. To
hange the
8.0 Company Name: [ raphic printout,
% Address: | fose this
ciy: |
State/ Province / Zip: ‘
Country: [
User Name: ‘

RER

Station / Location: |

Comments: |

SAVEAS DEFAULT

APPLY and CONTINUE
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The Data Report Screen

When the Data Report screen displays, in addition to the X and Y distances, the Raw Flatness Data
indicates the measurement taken at each point. The As Configured/Plotted data is the deviation of each
measured point from the Best-Fit Plane. The program finds the most negative deviation point on the
surface and makes this point zero. All other points will be positive numbers.

Selected

EXPORT DATA
T | Surface:

PRINT REPORT

Surface 1 (Surface 1)

[ 23|
K|

Selected Surface
‘Best Fit Flatness 7|

Surfacel,Flatness and Squarensss

Surface 2

|A5 Configured & Shown on the Plot

=

Surfaced Flatness and Sgquarensss

Surface 1

Xdistance | Ydistance | RawFlatness Data | As ConfiguredPlotted™ i« [£7T ooss ]
0 0 0085 0013
0 8.0 00186 0075 EEIETERTER
0 16.0 o074 0071
0 24.0 0004 0082 Printout Configuration NOTE: The
0 320 -.0069 0002 Do Mot Print Data Tables. | graphic that will
0 40.0 -0028 0037 Print summary only. be printed iS_thE
0 4.0 0009 0067 c plot stiown in the
main window. To
0 56.0 -0034 0018 change the
8.0 0 -0079 0012 - f graphic printout,
- - - ST TR close this
Al L4 [~ Do Mot Print Graphics window and
Print graphics in re-configure the
Data Presentation Options [~ B&W on color plot on the main
printers window.

Surfacel, Flatness and Sguarensss

Surface 1 =] 0102 Surface 2 [.=~] .oose Surface 3
COMPARE to: @ COMPARE to: @ COMPARE to: @

Surface 1

-~ D00140/FT || Surface 2 —.D00031/FT || Surface 3 —D00031/FT | | Surface 2

Surface

Select the surface for which to generate
data in the table. Use the slider bar to
select Surface 1, Surface 2 or Surface 3.

Surface 1 (Surface 1)

Paw Flatnaee Nata [ ae ronfimredPinteds [ .l

Surface Flatness and Squareness

The Surface Flatness/Squareness for each measured surface is displayed at the bottom of the Data
Report screen. The Flatness data is the true flatness of each surface as calculated with the Least-Squares-
Best-Fit Algorithm. COMPARE to: shows the Best-Fit Plane squareness of each surface to the Best- Fit
Plane of other measured surfaces.

Surface i, Flatness and Squareness

Surface 2
Surface 3

COMPARE to:

Surface? Flatness and Squareness

COMPARE to: gt
000281/FT || Surface 1
000861/FT || Surface 3

Surface 3, Flatness and Squareness

Surface 3
COMPARE to: @
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Selected Surface

The Selected Surface data displays the true flatness of the
selected surface, the slope of the Best-Fit Plane in the X
direction and the slope of the Best-Fit Plane in the Y
Direction.

The Plot in the upper right corner is the current plot displayed on the screen. This plot
does not change when selecting different surfaces as explained in the note below the plot

representation.

Best-Fit Flatness is the maximum deviation of all the
recorded data points from the Best-Fit Plane (the plane that
“best fits” the recorded data using the least-squares, best-fit
algorithm). It is the true measure of flatness. Click the
guestion mark (?) next to Best Fit to display an example of
Best-Fit Flatness.

Best-Fit Slopes is the deviation in angle of the Best-Fit
Plane from the laser plane. This shows how close the
reference points used on the surface are to the other points on
the surface. For example, if one or two reference points are
used that are very far off the rest of the points, the laser plane
will be tilted relative to all the other points. These slopes are
commonly used when measuring parallelism, as a
comparison of the best-fit slopes from one surface to the
other is needed.

Best-Fit Slopes can also indicate if the reference points were
not bucked in carefully. A large flatness error, as well as a
large slope error, could mean that setup was not performed
carefully.

N =
[ =] .00000/FT |-‘

‘Best Fit' Slopes
[v =] o00o00/FT |

Selected Surface

BestFit 2]

000 |

Example: The adjacent
images illustrate the Best
Fitflatness method. The
image to the right shows

an exagerated surface.
The images below show
the measurements along
the cross-section (line of
points on measuring grid)

If needed, use the scroll
bar to reveal the full image

bellow.

PLANE MEASUREMENTS SHOWN HERE. !
M WAS THE HIGHEST POINT MEASURED, THE

NOTE: The

s, graphic that wil
be printed is the
plot shown in the
main window. To
change the
graphic printout,
close this

F window and
re-configure the
plat on the main
window .

! WAS THE LOWEST POINT MEASURED AND

04183 (L-H)

i

T
— /

PLANES ROTATED SO AS TO INCLUDE ALL
DISTANCE BETWEEN THE TWO

NOTE: CONTAINER
POINTS ON THE SURFACE. THE
PARALLEL CONTAINER PLANES IS THE BEST FIT FLATNESS.

Best-Fit Slopes can also indicate how far from earth level the surface is. If the laser is leveled and used as
a reference, and then the surface is measured, these slopes will indicate how far out of level the surface is.
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Data Presentation Options

Changing the Data Presentation Options from the dropdown menu ! | _As ConfiguredPlotted® Iij
(shown in Figure 7) also changes the heading for the last column on the od
right in the Data Report and the data for each point is corrected for the gg:?
option selected. 0082
.0002
Data Presentation Options 0037
- S
Selecting As Configured & Shown on the Plot prints the data and the Lkl =
plot that was displayed on the screen when REVIEW/PRINT DATA was S 5}
SEIGCted- Data Presentation Options

‘, IAs Configured & Shown on the Piot LI

Data Presentation Options

Surface Relative to B.F. Plane(Flatne:[i4

Figure 7 — Data Presentation Options

a4 Data Repo

Selecting Surface Relative to BF Plane

(Flatness) displays the deviation of the | ‘mcams| s [t [ e e 7
measured points from a best-fit plane. This is ||| Xosmee [ Yasmes | RawFanessose _[Sestfifine tosec Pl = "
the true flatness of the measured plane. = 2 0018 ] = )
= 5 el [Pl
Data I;fesentation Options 2 420 o017 ] et o 7
- = .
Print graphics in re-configure the

Data Presentation Options [~ B&W on color

plot on the main
printers do

Selecting BF Plane Relative to LASER
(Slopes) displays the data for a best-fit plane

Surface 1(Surface 1) Selected Surface

relative to the laser plane. The laser plane and || 22 ) S5 I_J_Jx Best . Pness 2|
the best fit plane are absolutely flat planes, so | xasme | vasne |_raxranessom [“Comidranes T+ @f‘ﬂgﬁ
this represents the slope between the best fit 1 ) Aoy |
plane and the laser plane. There is no surface ; Bts 2ae D08 Pt ot —— WTETe
deviation. g :g g - gg;g ggf: ; pfron?:;mz.:\;‘m E:e: ?::z: u:mm::
0 56.0 0017 0019 change the
80 0 -0067 -0017 Li & graphic printout,
[ i [ || I oMot print Graphics m’:::z,m

Print graphics in
[~ B&W on color

re-configure the

Data Presentation Options
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Printout Configuration

Note: Only the graph that is plotted will be printed in the report. If additional graphs are needed,
separate reports must be printed for each graph.

Printowt Configuration
Checking Do Not Print Data Tables. Print summary only prints only a — Do Hot Print Data Tables.
summary table. If this option is left unchecked, a data table for the selected Print summary only.
surface only or a data table for all surfaces may be printed. ¢~ Print Data Table for

Selected Surface Only
i Print Diata Table for All
Surfaces
| Do Mot Print Graphics
Print graphics in
| BSW on color
printers

Enable Do Not Print Graphics to prevent graphics from being printed in
the report. Print graphics in B&W on color printers will print only in black and white if using a color
printer.
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Plane5 Sample Report

HAMAR LASER - Plane 5 Report

Project: 28-Jan-14@13h17m
Prepared on 1/28/2014 at 1:25:30 PM

Page 1

Alignment Summary

Flatness
1 .0095 In (TIR)
2 .0102 In (TIR)
3 10098 In (TIR)

Slope of Best Fit Plane relative to Laser Plane

Surface 1(X Slope)

001131 In/Ft, 19.4 arc secs.
.000993 InfFt, 17.1 arc secs.

000873 In/Ft, 15.0 arc secs.

Surface 3 (Z Slope)

NOTE: Slope is positive when the surface rises away from the origin

Squareness (Perpendicularity)

-001016 In/Ft, -17.5 arc secs.
-.000904 In/Ft, -15.5 arc secs.
-001272 InfFt, -21.9 arc secs.

‘Surface 1' TO 'Surface 2'

‘Surface 1' TO 'Surface 3'

‘Surface 2' TO 'Surface 3'

HAMAR LASER - Plane 5 Report

-.000023 In/Ft, -0.4 arc secs., Leaning Away from each other
-.000140 In/Ft, -2 4 arc secs., Leaning Away from each other
-.000031 In/Ft, -0.5 arc secs., Leaning Away from each other

Project: 28-Jan-14@13h17m

Page 2
Prepared on 1/28/2014 at 1:25:30 PM
Surface Plot
BEST FIT PLANE SLOPE(S)
Datum = Laser Plane
0.0102in.
0.0076 in.
0.0051 in.
0.0025 in.
0.0000 in.
Surface 1 Flatness = .0095 in. (TIR)
Dashed Frame is the Laser Plane Surface 2 Flatness = .0102 in. (TIR)
Coordinates Icon Located at origin (0,0) Surface 3 Flatness = .0098 in. (TIR)




HAMAR LASER - Plane 5 Report

Project: 28-Jan-14@13h17m Page 3
Prepared on 1/28/2014 at 1:25:30 PM
Surface 1 (Surface 1)

| X distance Y distance Raw Flatness Data As Configured/Plotted” Comments
0 0 -.0085 .0000
0 8.0 -.0016 .0007
16. -.007: 0013
0 240 .0004 .0020
0 320 -.0069 .0026
0 40.0 -.0028 .0033
0 48.0 .0009 .0040
0 56.0 -0034 0046
8.0 0 -0079 10008
.0 -.0007 0014
6.0 -0025 0021
240 -0012 0027
0 -0052 0034
. 40 -.0034 004
g 48 .0044 .0047
! 56. -.0035 0054
6.0 0 -.0033 .0015
0 .0 -0016 0022
6.0 -.0026 .0028
240 .0032 .0035
32.0 -.0054 0042
A 40.0 .0045 .0048
i 480 0044 0055
6. 56.0 .0009 0061
24 0 -.0038 0023
24, 8.0 -.0022 0029
24, 16.0 .0009 0036
24 240 0035 0042
4 | 32.0 -.0028 .0049
4. 40.0 0017 .0056
4. 480 .0037 .0062
4. 56.0 .0064 0069
32 0 -0045 .0030
] 8.0 -.0020 0037
32, 6 0013 .0043
32 24, 0044 .0050
32, 32| .0037 0057
32, 400 -] 10063
32. 48.0 .0026 .0070
32. 56.0 .0068 .0077
40. 0 -0017 .0038
40. 8.0 .0029 .0044
40. 16.0 10022 .0051
40. 240 .000 .0058
40. 32, -0032 .0064
40. 40. .0058 .0071
40. 48. 0042 .0077
40 56.0 1 0084
48 0 .002 .0045
48, 80 .004¢ 0052
48 6.0 .0025 .0058
48 240 -.0008 .0065
480 32.0 0054 0072
48 40.0 -.0020 .0078
48 480 -.0007 .0085
48, 56.0 0027 .0092
(table continued on next page)
Notes:
‘As Ci lotted’ = User Ci ized Data, as shown on the Surface Plot

‘Raw Flatness Data' = Target measurements, as recorded
*Surface Data Shifted Up. Low Point=0, all other points Positive

HAMAR LASER - Plane 5 Report

Project: 28-Jan-14@13h17m Page 4
Prepared on 1/28/2014 at 1:25:30 PM
Surface 1 (Surface 1)

X distance Y distance Raw Flatness Data As Configured/Plotted* Comments
56.0 0 .0039 .0053
56.0 80 -.0016 .0059
56.0 16.0 0010 10066
56.0 240 .0000 .0073
56.0 320 -.0002 .0079
56.0 400 .0004 .0086
56.0 48.0 0013 .0093
Notes:

‘As Configured/Plotted’ = User Customized Dafa as shown on the Surface Plot
‘Raw Flatness Data’ = Target
*Surface Data Shifted Up. Low Point=0, all other points Positive
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Appendix A — 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., CP210xVCPlInstaller.exe).
3. Double-click the executable to run the installer..

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

g{ﬂ Silicon Laboratories CP210x7Lﬁ to UA Vel fnsta_ller @

I Silicon Laboratories
9 Silicon Laboratories CP210x USB to UART Bridge

Installation Location: Driver Version 6.3

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

[ Install ] ’ Cancel

Change Install Location... I

Figure 8 - 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
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Configuring the Hardware and Utility Settings

1.

Insert the A-910 ZB dongle into any unused USB Port (see Figure 9).
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 10). If the utility does
not automatically detect the COM port, it must be manually selected

(see Manually Selecting a COM Port on Page 37).

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 11).

Figure 9 - A-910 Zigbee
Dongle

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

"

o

Target System 1D or R-1307 CH
‘ System IDICH =1 - \

Version Information

COM Port

COM14 -

OPEN
19200 BAUD

[gEET

Firmware

=

Figure 10 — 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

Version Information

19200 BAUD 1744

Hardware
Firmware

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

and
/or

R-1307
READOUT

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

Figure 11 — 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
&= | HE E

@ 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 12 — 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:

o Note the COM Port listed and select that COM Port in the A-910 Radio Utility software using the

drop-down arrow (see Figure 12).
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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 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 13:

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 13 shows the System ID switch set to 1.

Figure 13 — Unitarget ID Switch set tol
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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 1D
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=rm, 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 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 14).

Miscellaneous Display Messages

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

CONFIGURE READOUT AS FOLLOWS:

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

THE TARGET NUMBER

- SET 'CH' TO THE SAME VALUE AS THE

* SYSTEM ID' SWITCH SETTING OF THE A-910

. 2 AXIS TARGET
)l

e

A-910 RADIO TRANSCEIVER

‘SYSTEM 1D’
SWITCH

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

Figure 14— R-1307 with Cabled (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 Cabled (Local) Target’s Position Sensing

-HLI -

r .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_zno

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

FRuLE

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

ERBE_n

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