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L-703SP Surface Plate Calibration System

The L-703SP Surface Plate Calibration System has been designed to quickly and very accurately check the calibration
surface plates using the Moody Method, following the ASME B89.3 Standard for Surface Plate Calibration. It uses
Plane6 Surface Plate @Gahtion Software and specially designed fixtures to give a high degree of accuracy when
calibrating surface plates.

System Components

ThelL-7033 Surface Plate Calibratiddystemincludes the
following components:

I L-703SSpindle& Straightnessaser

1 T-12973-Axis Wireless Straightness Target with .00001 in. 8
(0.25 pm) Resolution, 10x10 PSD, Bluetooth & Center/Scan
Mode

1 A-703SRPLMC SurfacePlate Mounting Fixture for {703SP
Laser

1 A-1297SPHigh Accuracy, Flatness Measuring Base fetZ07

Target

A-703SRSEA Target StraighEdge and Ruler 18 in. (457 mm)

A-703SRSE-B Target StraighEdge and Ruler 36 in. (914 mm)

A-703SPRSE-C Target StraightEdge and Ruler 54 in. (1,373 mm)

A-703SRSE-D Target StraighEdge and Ruleir 72 in. (1,829 mm)

A-703SRSE-CLT-1.5 Corner & Midpoint StraighEdge Locating ToolSet of 2discs with one b in. Corner Marker

A-703SRSE-CLT-2.0 Corner & Midpoint StraighEdge Locating Tool one 2.0 in. Corner Marker

S-1409Plane6 Surfac®late Calibrdaon Softwarefor Win 10/11

A-818Shipping Case for £703/L-705 Spindle & Extruder Systems

A-819Shipping Case for{703SP StraighEdgesand A703SRPLM

= —a _a . _a_a_a_a_a

Optional Components

A-703SRSEE Target StraighEdge and Ruleir 12 in. (305 mm)

A-703SRSED-EXT-A 18 in. (457 mm) Target Straiglidge Extension and Ruler for-B® in. (1.82.3 m) lengths
A-703SRPSED-EXT-B 18 in. (457 mm) Target Straigkidge Extension and Ruler for-408 in. (2.32.7 m) lengths
A-703SRSED-EXT-C 18 in. (457 mm) Target Straigitlge Extension and Ruler for 2@26 in. (2.73.2 m)
lengths

A-703SRSED-EXT-D 36 in. (914 mm) Target Straighidge Extension and Ruler for 2262 in. (3.264.11 m)
lengths

A-703SRSED-EXT-E 36 in. (914 mm) Target Straightdge Extension and Ruler for 2828 in. (4.135.03 m)
lengths

A-703SRSED-EXT-F 36 in. (914 mm) Target Straigitlge Extension and Ruler for 2284 in. (5.035.94 m)
lengths

A-703SPLM-M A Mi r r or &lkté MdBntimgfriaturesfor {703SP Laser

A-8081297-DM Calibration Fixture for the 1L.297 3Axis Wireless Straightness Target

—a = -—a_=_a

= =

omputer System Requirements
Physical memory (RAM)8 GB recommended
Processor: Intel Pentium4 or later version or AMD equivalent, 1.3 GHz minimum speed
Available Hard Drive space20 GB minimum
Video Resolution: 1366 x 768 minimum (B2 color) with hardware acceleration and dedicated video memory.
Windows 1011 professional editions.
Bluetooth2.0 and higher
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L-703SPSystem Features
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Geometry laser, not interferometethre s ol uti on of 10 ein. (0.25
Fast, easy setup30-40% faster than levels

Superlinear PSD sensor with <0.25&teasuremergrror

Bluetooth wireless with 100 ft. (30 mange

3-point measuring base accommodates nearly any measuring increment

Kit includes a set of straigi@dge rulers for fast setufir plates up to 72 in. diagonal. Optional amd
straightedge are available for diagonals up to 126 in. (3.2m).

Also includescorner & midpoint, straightedglecating toolso position thestraightedgeo that the target
is located directly on the measurement line.

Plane6 Surface Plate Calibratioaf@vare corrects setup errors and quickly records data, prodaicing
calibration report wittagraph

Plane6 software runs on most typical Windows® laptops/tahlating Win 8/10/11.

Li-Po rechargeable batteries for laser/ target with 14+ hrs life



L-703SPSurface Plate Calibration System Hardware Overview

This section describes the equipment apdration for calibrating surface plates i n g Ha nma703F L Sarfaeer 6 s
Plate CalibratioLaser System. The system includles lasertargets, fixtures, and software.

L-703SSpindle & StraightnessLaser - Features and Setup

Operatingange ofc0 ft. (15m).

Pitch and yaw angular adjustments with a resolution 60 0 0 2 i n / dnd

adjustment range af0.36° (+.075 in/ft. or £ 6.26 mm/m)

1 A .4995in. (12.69 mm) mounting stud with the laser beantentric to
< .00 in. (0.008mm).

1 Under good environmental conditions, it is accurate td5@% (0.075 mm)in 50 ft.
(15 m)

1 Rechargeable Lion battery with 20-hours of battery life.

)l
)l

Figure 1 - L-703S Laser
TheL-703Sis mounted directly in thA-703SPLM SurfacePlate Mounting Fixturandaligned tothe T-1297 Target

located at the end of the line segmenhisprovides a saight reference line for checkitige flatness of the line segment
and the rest of the surface plate.

Applications include:

1 Surface plate calibration
T Linear guideway straightness
1 Flatness/straightness of large parts

L-703SLaser Control Panel and Functions

The 1/0O and Status LEDs

9 Battery Status LED greeni normally it is off.
o Blinks when the battery is low.
o Solid green when the battery is charging. Turns off when the battery is fully charged.

I /O LEDT indicates the laser is turned on. This is also the mode indicator for the laser mode (see Laser Modes
below).

The On/Off Button MODE INDICATOR
Press thé/O button once to turn it on anessandholdfor 3 seconds to turn ,
it off. The 1/O LED will illuminate when the power turns on. :M"ﬁ 110 an
- 1E
L-703SLaser Modes )
1
There are laser modes: POWER/MODE

BUTTON
1. Double-Blink Mode (default)i this is used for th&-1294,T-1295/T-1296T-1297 Figure 2 - L-703S Power Overlay

Targets only. The I/O LED will blink twice and pause, blink twice and pause, and will
do this continuously.

2. Fixed (Continuous)Beam modei the laser beam isirned oncontinuou$/ and does not blink This is used for
legacy targets using the 368 Computer Interface or-807/R307V Readouts. The 1/0O LED will be continuously
on (no blinking).

To change the mode, press th@ power button oncé do not press and hold, just press one time.



AJ/C Connector

ThelL-703Scomes with a rechargeable battery. The connector is shdwgure 3
To connect it, line up the red dot on the A/C adapter plug with the red line on th
connector.

L-703SAngular Adjustments

TheL-703Scomes with pitch (vertical) and yaw (horizontal) angular adjustment: L
adjust (tilt) the laser to align it to reference points or a rotation axisariddar Figure 3 - The L-703S- Laser A/C Adapter
adjustments havaresolution of .000Rin/ft (0.00L6 mm/m) and an adjustment Connector

range of £0.36° (£.075 in/ft or £ 6.26 mm/m)

L-703 Specifications

Beam Centering to Mount .0003in. 0.008mm
Angular Range (slope) +.08in/ft. 6.6 mm/m
Angular Range (dep. +0.38deg

Angular Resolution .00002in./ft. = 0.0016 mm/m

Figure 4- L-703S Laser showing Pitch & Ya
Adjustments

L-703SAngular Adjustments i Returning Adjustments to the Center of their Range

To start an alignment, it is bestto returnth@é03® s angul ar adjustments to the mi
range is when the knob is flush with the overlay (see below). If the knob is unscrewed all the way, then knob will come
out but this will not harm the mechanism, so just screw it back the knob is screwed in, then it will also go into the

face plate about .25 in. (10 mm).

Adjustrifent KndBin
Middle of its Range

Adjugtment Kpob at th
d of itmange -



L-703S Level Vials

When using the 703Sin machine toolswe typically will do measurements with the las
at the NORMal position (12:00) and then rotated with the spindle 180 degrees to the
INverted position (6:00). There are level vials ongiueof the laser to help you know if
the laser is directly at 12:00 or 6:0Blowever, this is not typically used in surface plate
calibration, so they are not used in this application.

To use the level, rotate the laser 90 degrees so that the control panel is on the side (
3:00 or 9:00). Therslowly rotate the spindle until the bubble is centered in the circle
This indicates the laser is ready to be aligned to the rotation axis.

Note- the levels araot used in surface plate calibration applications.

Figure 5-L-703 Level Vial

The T-1297 3Axis WirelessSpindle & Straightness Target

Ha mar OT-A2023AKGsWireless pindle & SraightnesT argetis designedo work with ourL-703S Spindle
Straightnes&aser With Bluetooth communication and multiple measuring axeslth297 target is a mulpurpose
targetthat can be used for many different applications.

i Offers2 measurement modes:
x  Center Mode 2-axis center measurement for use with the
L-703S Spindle laser.
x  Flatness (Scan) Modesingle-axis flatness measurement for use \eitin

series of aut@otating lasers (£730/L-740/L-702SB in Scan Mode.
(Notei Scan Mode isot usedwith the L-703S Lasernor usedfor surface plate
calibration.)

9 PSD (Position Sensing Detector) Size:

x .39 x.39in. (10x10 mm) PSD

Resolution(2 axis & 1 axis):.00001 in. (0.00025 mm)

Wireless communication via Bluetooth Classadio with30ft. (10 m) of

communication range.

1 The measuremeetroris <0.25% of the measurement Figure 6 - T-1297 3Axis Wireless Spindle &

1 PSDis concentric to the mounting stud to < .G00. (0.008 mm).

I The T-1297 isdesigned so the measuring plane of the tardet&edat the face plate ahemourting stud, so when
used with the AL297 HighAccuracy FlatnesMeasuring Base, it achieves the highest accuracy possible.

1 Accelerometer rotation axi8'f axis) helps to orient the PSD sensor axes to the alignment axes of the spindle.

1 Lithium polymer rechargeable battery with+ldoursof battery life.

= =4

How to Use the F1297Targets

The T-1297Targets are esigned for use with the-Z03Sin Double-Blink Mode (center/angular measurements) or
Scanning Beam Mod€flatness measurements usige of our scanning laser plane lagefBhe targets have a .4995 in.
(12.69 mm) mounting stud for mounting spindles and fixtusash as the A297 HighAccuracy Flatness Measuring
Base

Notei this section describes the full functions of theI297 Targets. For surface plate calibration applicationlse L-703S
Spindle Laser and the -L.297 areusedonly in Double-Blink Mode.



T-1297Center Mode with the L-703S Spindle Laser

This is the default mode when the target is turnedrmhis what is used with the103S Spindle Laser and Plane6
Software To use the 71297, remove the dust cap and whil€enter Mode, we recommend usinghe light shield,
which is held in place with magnet®hile in this mode, the values showrnRtane6Software displays show thé& H
center (offset) values of the tarjes mo u n telativegto tisetlasedbeam. It follows the same sign convention as
shownon Page46, Interpreting the + and Signsin the Live Displays

T-1297Scanning Laser Mode- Optional

For applications other than surface plate calibratios,T-1297Targets can be
converted td&Scanning Mode andsed withthe autorotating laser planes wurL-702SP will blink in
and anyL-730/L-740 Series lasersThese lasers automatically rotateteate a laser Scan Mode_
plane which can then be measured with th&207 24

- R g
Note: The 1297 in Scan Mode igot compatible with the E703S Spindle Laser S )
To change the-L297target into Scanning Mode, make sureltdseris turned offor the ‘
laser beam is blocked. Then press and hold the Power Bsitelrigure 7) for 2
seconds TheON-TGT LED will blink instead of being continuously on, as it is whenFigure 7 - T-1295/1296 Control Panel

i t 02sAxis Genter Mode. To return the J1297to 2-Axis Center Modepower down
the target and turn it back on.

On TGT LED

Note Plane6 Softwaredoesnot support Scan Mode.To use Scan Mode, yomustpurchaseMultiTurn10 or Plane5 Software.
Please see those manuals for more details.

T-1297 Target Dust Cap & Light Shield

The T-1297 target comes with a dust d&dt photo) which can also be used as
an alignment tool when buckirig (aligning) the laser to 2 points on a surface.
When using the L.297, the dust cap is removed and the light sliredtit photo)
is installed. The light shield helps to reduce the effects of excess ambient lig
When putting the target back in the shipping case, reinstall the dust cap.

T-1297Target LEDs
TheT-1297LEDO kave several colors and actions to indicate certain functions:

Bluetooth LED Greei means the target is connected to the computer

Bluetooth LED Green/Yellowalternating green/yellow means the target is communicating with Plane6 software
On Tgt LEDContinuous Greeih means the target is detecting the laser biea@enter Mode.

On Tgt LEDContinuous Red means the target is not detecting the laser ie&enter M ode

On Tgt LEDBIinking Greeri means the target is detecting the laser scan pig®ean Mode

On Tgt LEDBIinking Red means the target is not detecting the lasan gtane irScan Mode

StatusLED Greeni means the target is turned on.

StatusLED Yellow- means the target is charging. It will turn off when fully charged.

StatusLED Blinking Yellowi means thdattery is low and th&rget needs to be charged.



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

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

is connected to the computer. Blinking yellow

means data is being transmitted Battery LED - Green
5 _ means ok, yellow means
charge

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

Charging the T-1297

The T-1297 comes with a USB charging cable that plugs into the top of the t&igetly line up the red dot on the
connector with the red dot on the female connector on the top of the tdogetan use any standard USB A/C adapter to
chargethe target.

Please note:
1. The StatusLED will flash yellowfor 0.25 seconds and turn off if the battery is fully charged.
2. Charging the battery will generate heat and can cause thermal growth in the target, which could add additional
uncertainty to the measurements. We recommend charging the tagyget to starting the measurementaVhenthe
battery capacity gets low, it will also generate heat, so make sure to charge the battery when it gets below 20%.

How to Pairthe T-1297Tar get 6 s Bl uet oot h to a PC
For your computer to see the Bluetooth device, you need to turn it on.

1. Tap onStart (the Microsoft Logo}> Settings Documents
2. Navigate tadDevicesand go tdBluetooth

Pictures

Settings

Power

O [@{nnb.. * 5R. McCo.

Or click on theBluetooth icon in the system tray and ol
click on Add aBluetooth Device SEmommm=nes

Show Bluetooth Devices

Send a File

Receive a File

Join a Personal Area Network

Open Settings
Remove lcon
3. Make sure the Bluetooth toggleisintbep osi t i on. S
know it i s workin 9 becaus e ® Home Bluetooth & other devices
AYour PC i s searchin g for i [ Find 2 seting | 1| Add Biuetooth or other device
H A evices \
d e vV C e S " O ) ) ° / Bluctooth
4. Click onAdd Bluetooth or other device e e @ o
& Printers & scanners Now discoverable as "LAPTOP-QI3JOHIU"
O Mouse
Mouse, keyboard, & pen
E2 Touchpad HID-compliant mouse
& Typing O
Wireless Keyboard Filter Device
o Pen & Windows Ink
® AutoPlav Al Zn



5. Select the device type you want to connect (usually you will Add 2 device

selectBluetooth). You will see the devices listed und&dd a .
Device. Add a device

Choose the kind of device you want to add.

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

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

Everything else
Kbox controllers with Wireless Adapter, DLNA, and more

Add a device

Add a device

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

(] T-1295 SN:35-10003 EEAlEED
enter code

Cancel

6. Enter1280for the passcode when prompted and hit Add a device
ConneCt YOUI’ Target |S now pa'red and ready '[O be Make sure your device is turned on and discoverable. Select a device below to
used. Exit Settings window connect

SN:95-10003

Cancel

Your device is ready to go!

@ T-1295 SN:95-10003

T-1297 USB Data Backup Communications Cable

TheL703SP6s USB charging cable also functions as a dat
the Bluetooth connection. Hereds how to connect it:

Important Note To use the USB charging cable as a backup, you will need the Silicon Labs USB Driver installed on yot
computetbeforeconnecting the cable. Here is thewnload link Here ismore informatioron the driver.

1. Connect the cable to the top oflP97 Target just as you woulc
do to charge it (see pg. 6).

2. Insert the USB cable into one of the USB ports on your PC.


https://www.silabs.com/documents/public/software/CP210x_Universal_Windows_Driver.zip
https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers?tab=downloads

3. If Plane6 is running already, then make sure you are in Step Steps: «
Wait about 20 seconds and you should see target values in -
display area.

Averaging: :1:1

QELEE T-1295test Y.

T-1285test - T-1285 FL=6 / BlueTooth

4. If Plane6 is not running, then open the program, go to Step :
make sure you have the target selected in the dropdown bos —

5. After a few seconds, you should see target values in the disj Farget Nae wil Focal Length
area. ling: appear here - infois here

Default Target g =
Maint-2 NOTE: Record Data Before Adj

Maint-2-SCAN_MODE G

L-703SP Surface Plate Calibration SystemFixture Overview

A-703SRLM C Surface-Plate Mounting Fixture

To accurately measure the flatness of surface plai
the L-703SP requires a stable mounting fixture to
hold the laser and a special flath@ssasuring base
for the targeto achieve the highest accuracy
possible.

The A-703SPLM C is usedto mount the E703S
(seeFigure 8) on flat surfaces fomeasuring

M Flatness measurements of surfasegh as
surface plates

1 Flatness, straightness & squareness
measurementsf machine tool axes.

The A-703SRPLM C features:

Figure 8 - A-703SRLM Surface-Plate Mounting Fixture
i Stainless stedeaturinga plastic thermal cover to help kee
the fixture thermally stable.

1 A 3-point mount and weighted handle.
1 Aninner contact point located at 11 in. from the back contact point for smaller plates.
1 Roller kearings for the fixture to slide along the straightedfggseasy positioning
1 The bearings are attacheda ficamo swivel, so they can be rotated
This creates &6 in. (1.5 mmyap so that accidental bumps of the target against the straightedge will not move
the laser fixture.
The A703SPLM-M i s a fimirroredod version of the | aser fixtu

position to be opposit® the normal positioysuch as when the plate is against a wall.

To securdhe lasein the A-703SPLM C, insert the mounting stud into the .4995 in. (12.7 mm) mounting hole in the
fixture. Thenuse the thumb screw to tighten the mounting stud. Make somake itvery tight to ensure a rigid mount
and avoid laser drift issues.



A-703SP-LMC Laser Mounting Fixture

143.0mm
2.75in 2.54in 1.62in
69.8mm 64.5mm ' 41.1mm 4.52in
‘ ‘ 114.8mm
—— 20.76in — ‘ ‘
527.3mm
! Y !
3.94in 3.6%in 4.01in
100.0mm  93.6mm ' 101.9mm
- 24.34in —
618.2mm -86in
(4X) .375 ROUND PAD 21.9mm
A~ i
A,
e ¢ o m © o a‘ A—
; (@ © — f ] 8.40in - @
\r' . 213.4mm
DETAIL A
SCALE2:3 -— 5.60in — -— - 1.85in sgﬂ:‘; ?3
CAM BEARING ENGAGED CAM BEARING
(BOTTOM VIEW) 142.2mm ) 47.0mm S CNCACE
— 18.95in -— (BOTTOM VIEW)
481.3mm

Figure 9 - A-703SRLM C Laser Mounting Fixture Dimensions

Please note for surface plates smaller than 24 inci{é41 mm)there is a second mounting fgpad)location that is approximately
10 incheq250 mm)rom the back mounting foot, so tA€703SRPLMC can be used on plates as small as 12x12 in.

A-703SP-LM-M Laser Mounting Fixture (Mirrored)
2.01in
1.25in

[51.1mm] | 20.41in
[518.4mm]—'j { [31.ammw
}——‘ — 4.00in
7 [101.6mm]

2.75in 2]
ﬁ [124.2mm| L 3

[69.8mm]|
4.00in
[101.6mm]

'

3.94in 3.69in
[100.1mm]  [89.3mm]

+ * 24.00in s *
609.6 - -/3in
: mm) [19.1mm]
18.85in o
[478.8mm] 8.40in -
5.60in [213.4mm] B 1.75in
M42.2mm] [ ' =~ [44.5mm]

(4X) .375 ROUND PAD
Figure 10- A-703SRLM-M fi Mi r rLasereMduiting Fixture Dimensions
10



*** Important Note whenHandling the L-703SRLM C Laser Fixture***

It is very important tanly touch the plastic parts or the steel hafsie figure xx belowyvhen movinghe L-703SR
LMC from line to line. If you touch some of the metal, the hegbur handcancause the fixture tgrowthermally, and
this will happen remarkably fast! Keep in mind that a sthafmalgrowthin the metal upright cacause an angular
change in the mounting surface, tilting the laser, which carirtora significant change in theeasurementalue when
the target idocatedseveral feet away.

We also recommenashort waitingperiodafter positioningthe A-703SRPLM C fixture against the straighteddpefore
taking datao maximize the stability of the laser fixturesee the table belaw hiswaiting time gives the fixturdime to
settle down and stabilize.

Waiting Time - Laser Fixture

Grade B 30-45 seconds
Grade A 60-90 seconds
Grade AA 90 to 120 seconds

Figure 11 - Laser Fixture Wait Times

Finally, do NOT touchhe L-703SPLM C during the measurement of the linEhis cancause the laser beam to move and
add uncertainty to the measuremelfityou do move the fixturethenmake sure to move it back against the straightedge
andwait 30-60 seconds foit to settle down Hit Clear Line and henre-record the poirst

Note - it is good practice when something movesléiser fixture ([aser beamto clear the data for the line segment and take a fresh
set of data.

Hold the
fixture here

-

Hold the
fixture here =

Figure 12 - A-703SRLM Laser Mounting Fixture Handholds
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How to Setthe L-703SRLMC Laser Fixture Contact Bearings

The L-703SRPLMC Laser Fixturehas contact bearinglsat make contact with the straightedgd$e bearings rotate away
from the straightedge to create a space of .06 in. b e
fixture from the straightedge. This helps avoid moving the laser fixture if you hit the straightetigect@oth the target.

Start off with the bearings engaged (turcednterclockwis@. Then, wheryou have positioned the straightedge with the
corner locating tools and the 203SRPLMC against it, rotate the knobs at the top of the fixttioekwiseto disengage the
laser fixture from the straightedge.

Notei when moving the-&Z03SPLMC to the next measuring line, make sure to rotate the knobs @otimerclockwise
directiontoreengage t hem. I f you dondét do t h-Axsdispeyhen you wi

A-1297SP High Accuracy, Flatness Measuring Base for-1297 Target
A-1297SP is sed to mount th&-1297 Target(seeFigure 13) to measur¢heflatness of the plate for measuring:

I Flatness measurements of surfaces.
i Flatness, straightness & squareness measuresfantchine tool axes.

The A-1297SP has a measuring foot that is .375 in. in dianatdrthis is the minimum increment that you can move the
target for the measurementsisert the 1297 Target into the .4995 in. (12.7 mm) mounting hole, making sure to insert
the alignment pirfseeFigure 13 and Step dstarting onPage47) into the smaller hole below the main holdake sure to
tighten verytightly to ensure a rigid mount amelpeatability issues

ol »

' Slot for

tooling ball

-

_ N

I

—

Figure 13- A-1297-SP High Accuracy, Flatness Measuring Base for-1297 'I:arget

Tooling Ball
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g 4.60in  pe-

1.80IN — st 116.7mm
45.6mm_

TARGET
MEASURING
PLANE

3.9%in
101.4mm

Figure 14 - A-1297SP Measuring Base Dimensions

A-703SRSE-A/B/C/D Target Straight-Edges and Rulers

Usedwith the A703SPLM SurfacePlate Mounting FixturéseeFigure 8) as a guide for the-I297 Target to take
flatness data for eadime segment. They come in the following sizes:

1 A-703SRSEA Target StraighEdge and Ruler 18 in. (457 mm)

1 A-703SRSEB Target StraighEdge and Ruler 26 in. (660 mm)

1 A-703SRSEC Target StraightEdge and Ruler 36 in. (914 mm)

1 A-703SRSED Target Straighttdge and Rulef 54 in. (1,373 mm)

9 A-703SRSEE Target Straighttdge and Ruler 72 in. (1,829 mm)

9 A-703SRSEF Target Straighitdge and Ruler 12 in. (305 mm)

9 A-703SRSED-EXT-A 18 in. (457 mm) Target Straightdge Extension and Ruler for-B® in. (1.82.3 m) lengths

91 A-703SRSED-EXT-B 18 in. (457 mm) Target Straighidge Extension and Ruler for-A@8 in. (2.32.7 m) lengths

9 A-703SRSED-EXT-C 18 in. (457 mm) Target Straigidge Extension and Ruler for 2026 in. (2.73.2 m) lengths

1 A-703SRSED-EXT-D 36 in. (914 mm) Target Straighidge Extension and Ruler for 2262 in. (3.264.11 m) lengths
1 A-703SRSED-EXT-E 36 in. (914 mm) Target Straigkdge Extension and Ruler for 2828 in. (4.115.03 m) lengths
1 A-703SRSED-EXT-F 36 in. (914 mm) Target Straighidge Extension and Ruler for 2284 in. (5.035.94 m) lengths

For thel8-in. and 36in. addon extensions, they musé assembleds shown irFigure 15 To assemble the pieces:
1. Screw in the mounting screws but leave them loose.
2. Place thescale sideedgeof eachstraightedgelown on thesurfaceplate to align thestraightedgeiecesand make

themstraight.
3. Tighten the screws vetightly to ensure thetraightedgestays straight.

13



4. Add the GPRRB Reinforcement Bar to the
top of thestraightedgeo make it rigid. Do

surface plate.

- : PR-RB

NOT overtighten the bolts.ust a light (RHNFORCEMEET BAR)

tightening is fine.Overtighteningmay cause 5

the straightedgeo bow up, which can cause (ﬁ%?ﬁg )S<H3ég < GPR-18A0
the rubber feet to fail to make contact with th 18-8 SS l (18-36 SCALE)

Note: If the rubberpadscomeoff, use Loctite 496
Glue to reinstall themContact the sales office to , ~

get replacement rubber pads. GPR-18A0—
(0-18 SCALE)

_ £4X 4-40 X 3/16
L LAT TIP SET SCREW
‘ 18-8 §$

(6X) 8-32 X 5/32
BUTT HD SHCS
ALLOY BLK OXIDE

. " GPR-TB
(TIE BAR)

Figure 15- A-703SRSE-EXT -A/B Target Straight-Edge

Figure 16 - A-703SRSE-A/B/C/D Target Straight-Edges and Rulers
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SelectingStraightedgeLength

To select the length of trstraightedgeuse the table below to see which length to use. It is recommended that you select
the straightedge length that is less than 1.5 times the Grid Line Dimension, which ensures the best stability for the bar.
For example, for the 18x18 plate, use theril8traightedgdor the sides and midpoint segments and the 36 in.
straightedgdor the diagonals.

Notei For situations where the laser fixture location has to be reversed, such as when the plate is against awall, the
straightedge length needs to be less than the line length minus 2x the border width.

We recommend that you assemble the losgraightedgs (see above) before starting the alignment checks. This allows
you to easily swap in a longer or shorter bar as needed for each segment and speeds up the calibration process.

Here are some definitiorisr the table

Plate Sizé this is the nominal dimensions of the plate from edge to edge.

Diag Bar Increment$ this is the total number of 1i@. increments needed for tegaightedge

Longest Baii this is thelongest bar that is needed for the longest line segment (the diagonal).

Grid Line Dimension$ this is the lengtlof the plate side minus 2tke border width. This represents the total length
needed fothe measurements fdrat line segment.

Diag Anglei this is the angle of the diagonal relative to the edges and is generally not needed for a measurement b
is for informational purposes.

= = = =4 =9

Note- if you use atraightedgehat is too long for the plate, it will not be stable and may lead to grror

Plate Size Diag Bar | Longest L Dlgir;zg)rrl;)[)gLengthlwld{h
Width Length Diag | Increments| Bar Width Length Diag Diag Angle
12 12 17.0 0 18.0 9.0 9.0 12.7 45.0
12 18 21.6 0 18.0 9.0 15.0 17.5 31.0
18 18 25.5 0 26.0 15.0 15.0 21.2 45.0
18 24 30.0 0 36.0 15.0 21.0 25.8 35.5
24 24 33.9 0 36.0 21.0 21.0 29.7 45.0
24 36 43.3 0 54.0 21.0 33.0 39.1 32.5
24 48 53.7 0 54.0 21.0 45.0 49.7 25.0
36 36 50.9 0 54.0 33.0 33.0 46.7 45.0
36 48 60.0 0 72.0 33.0 45.0 55.8 36.3
36 60 70.0 0 72.0 33.0 57.0 65.9 30.1
36 72 80.5 0 90.0 33.0 69.0 76.5 25.6
48 48 67.9 0 72.0 45.0 45.0 63.6 45.0
48 60 76.8 1 90.0 45.0 57.0 72.6 38.3
48 72 86.5 1 90.0 45.0 69.0 82.4 33.1
48 96 107.3 2 108.0 45.0 93.0 103.3 25.8
48 120 129.2 3* 144.0 45.0 117.0 125.4 21.0
60 120 134.2 3* 144.0 57.0 117.0 130.1 26.0
72 96 120.0 2 126.0 69.0 93.0 115.8 36.6
72 144 161.0 3* 162.0 69.0 141.0 157.0 26.1

* Requires customized extensions that are not part of the optional extensions.
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A-703SRSE-CLT Corner -Locating Tools

To set the straightedges at the prdpanderspacing from the edge of the plate, we suppbet ofA-703SRSECLT
corner locating toolto aid in the setup. They come in 3 sizes:

A-703SRSECLT-1.5 Corner & Midpoint Straiglgdge Locating Tool Set of 2 for 1.5 in. borderincluded
A-703SRSE-CLT-2.0 Corner & Midpoint Straighedge Locating Toot Set of 2 for 2.0 in. borderincluded
A-703SRSE-CLT-2.5 Corner & Midpoint Straiglgdge Locating Tool Set of 2 for 2.5 in. border 1.5 in. Corner
optional , Marker

To change the border width, use the Corner Marker with the desired border width printed on it t
the Disc at that widthYYou must also set the border width in Plane6 Software Step 1 (se8@page

Note: you only need 1 Corner Marker to set the two Discs.

Setting up the Corner Tool

1. Select the appropriateorner Markefor the desired
border width (1.5, 2.0 or 2.5 in.). Select the match
border width in Step 1 (see page 36).

2. Put the corner locatd@d.5, 2.0 or 2.5 in.pn the
corner or edge of the table.

3. Line up the radiusotched area ote Disc with the
Corner Marker

Notch area on Disc

Disc

Corner Marker

4. Press down on the round part to make it stick to th
plate.

5. Set the second disc on the other end of the line
segment in the same way.

6. Remove the&Corner Marker
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7. Line up the straightedge.h@&re are two types of
locating tools:

a. The first type is used on tieserend of the
straight edge, and

b. The second type is used on theend of the
scale.

The lasersideCorner Locating ®ol hasarotating
alignment toothat is used to set the end of the straight
edge at theorrectdimension from the plate. You need t
match theedgeof therotarypiece with thezero point on
the straight edge.

The farside tool does not have the rotating edgting
tool.

NoteT you always put the scale side of the straightedg
touching the cornelocating tooli see the images

For the sticky side of the disc, if it loses its stickiness,
simply wash it with water and let it air dry. If you use ¢
paper towel to dry it, the paper fibers will stick to it.

If you clickReverse Directiorin Step 2 and are using the
A-703SPLM-M Mirrored Fixture, then place the

str ai ght-swaegiddagainst thecorner locating
tool.

8. When the straight edge is positioned in the correct
location, you must remove the corner locating tools
sliding or peeling them off the plate. Try not to moy
the straightedge when removing them.

17



A-808-1297-DM Target Calibration Fixture

The A-8081297%DM is a calibration fixture to calibrate theIR297 Target. The calibration factors are stdre@lane6

Software and can be recalibrated using th@08 fixture. Sed\ppendix D- How to Calibrate the 1297 Targefor more
details.

A

-

Figure 17 - A-808-1297DM
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Preparing for an Alignment

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

SystemWarmup Period
IMPORTANT!

We recommend that the user let th&@3S Laser and-I297 Target warm up for at least 30 minutes for the lewer
accuracy plate grades and #&%60 minutes for the higlaccuracy plate grades (see table below). To warm it up, simply
turn them on and let them run for the recommended time. The warmup period allows the internal mounting hardware t
thermally grow to a stable state, which reduces thiahitity in the measurement.

It is alsoessentiato let theA-703SPLM C Surface Plate Fixture and2297%SP Target Base acclimate to ambient
temperaturé A s o a Becansg,@9 the fixture grows thermallgahcause the laser beam to move significantly,

increasing uncertainty. For a few degrees difference
temperature differentials, here -73SELMt he recommended f
Soaking Times
Grade B Grade A Grade AA
A-703SRLM C Laser Fixture:

Fixture Temp< 5° Ffrom Ambient 3045 4560 60

Fixture Temp5-10° Ffrom Abmient 4560 60-90 120150

Fixture Temp 20° Ffrom Ambient 60-90 90-120 150-300

Cleaning the Plate

For accurate calibration resyltsis highly important to clean the surface plate prior to starting the calibration check. Use
approvedsurfaceplate cleaners and cloths to remove all dust and d g
(seeFigure 18 Relative Particle Sizgs

Human Hair
75 microns

For example,fiyou are trying to calibrate a 36x36 in. plate to a Gra
A spec, the flatness requiremen8@&0 pin. or 8 um (microns). As Coment Dust
you can see a few grains of d(gtmicrons)on your plate and this ;

eats up half ofhe Grade Aolerance whichcan significantly impact
the flatness data! Run your hand over the plate to feel for dust an
make sur e it thesflatnessdVié slsorecommdnasiogk
acloth towipe each measurement lihefore taking the datayou
canevenuse your handAlsg, frequent wiping of the bottom of the
target base isnportant to keep dust off of it.

Pollen
40 microns

E. Coli Bacteria

Smoke Panlcle/ 0.5 microns

2 microns

Figure 18 - Relative Particle Sizes
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Maintenance and Cleaningof L-703SP & T-1297

The windows on th&-1297targetshould be clean and free from dirt, thumbpriatsd other smudge<lean the window
with alcohol wipes or a @p soaked in alcohol. Always wipe in the same direction.nBtonvipe back and forth.

The same applies to the103SP Laser Windowif you see a@right reflection on the lens window on the lagsse
Figure 19), whichmeans it is contaminated and needs to be cleaned.

AW RSTW EATUYTRTR
ASER RADIATION EMITTED
FROM THIS APERTURE
clean laser .

window

KR RAUIATIUN EMITTE
[ FROM THIS APERTURE. " J

Finger print
illuminated by laser

A
Figure 19 - Dirty vs. Clean Laser Window Example

Important Tips for Taking Data with the L -703SP

1. Do Not TouchL-703SLMC During Measuremerit
After positioning the laser fixture arstraightedgeit is
VERY important to NOT touch the laser fixture during
the measurement of any of the lindsis can cause the
fixture to bendor slide whichcanmove the laser beam
andintroduceadditionaluncertainty into the

measurement.
2. Wear Glovesdr AA-GradePlatesi We recommend Do NOT touch daring

wearingthin glovesto insulate the heat from your hand measurment
when handlinghe L-703SRPLMC Laser Fixturewhen _
measuring AAgrade plates If you touch the uncovered
bottom of the fixture, yourandwill warm the metal, causing it to grow thermally, which will happen remarkably
fasti in 1 second!This can result ira significant change in thmeasurementalue when the target is located
several feeaway.
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3. Hold thelL-703SPLM C Fixture at the Base It is
best practice to hold the T03SLM C Fixture at the
plasticbase of the uprigldand thesteelhandle. Do
not hold it from the bottom of the fixturevhere the
metal is exposedSee the image. This will limit the
amount of bending in the fixture when moving froj
line to lineand the fixture will stabilize faster

4. Pause before Taking Dat&Ve recommend waiting flzz'fet::re

between 3aL20secondgvaries by plate gradesee
page D for more detailsafter setting down the
fixture before taking dater a new measurement
line. This gives the fixture time to settle down angss
stabilize.

5. Wipe the Surface before Taking Déta Each Line Hold the
Segment Use the plate cleaning cloth to wipe the fixture here’ =

line segment before taking data for the line. This
will capture any dust that has fallen on the plate
while you have been taking data for the other lines.
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S-1409Plane6Surface Plate Calibration Software - System Requirements

Physical memory (RAM)8 GB recommendetbr Win10 & 11

Processor: Intel Pentium4 or later version or AMD equivalent, 1.3 GHz minimum speed

Available Hard Drive spac€0 GB minimum

Video Resolution: 366 x 768 minimum (32bit color) with hardware acceleration and dedicated video memory.
Windows10/11 professional editions.

= =4 =4 =8 =9

The following Microsoft Windows operating systems havaot been testedand are not supported with Plane@
1  Windows 7(All versions)

1 Windows 8 (All versions)
1 Windows XP (All versions)

Before installingPlane6 ensure that your computer has || owsmize~  iopen  fum  Newfolder

the latest Windows Service Pack and critical updates. T "j“ Manusls “ Name ' Date modified

. . - . . @' Music =

find security updates, vistww.windowsupdates.com || S e Manual L1/18/2014 2:54 PM

o MS_Framework4_x86_x64 11/18/2014 2:56 PM

. . X i D :oftwarrteT h . MSAccessDatabaseEngine 11/18, ;:56 PM

In addition,to read this Plane6 Surface Plate Calibratiory g /™ 18/ nsollmsi 9/24/2014 1125 AM

manual PDHile on your laptopit is necessary tmstall B Amy Smith ) #ehip 08 AN AN

Adobe Reader/Acrobat or an equivalent PDF reader e ‘ ; }

prog ram AdObe Reader Can be downloaded for free 3 —;] 5 items selected Date modified: 9/24/2014 11:25 AM - 11/18/2014 2:54 PM

from: Download Adobe Acrobat Reader: Free PDF g;

viewer.

Installing Plane6

1. Insert the USB flash drive provided into the USB port on the laptop (E=====tus
tablet PC.Or insert the CD into the CD drive. Removable Disk (H:)

2. If your system is configured to do so, the AutoPlay window displays|| s~
Click Open folder to view files

3. If the AutoPlay window does not display, cli€tart>Run. Click
Browse>My Computer and select the USB flash drive. | |
Note: .NET 4.0 framework must be instalieseePage73if you are Dika Use ths drive for badup
unsure if this has been installed. v "
For CDs, Start>Run. Click Browse>My Computer and select the CD
ROM drive.

4. Click setup.exeto begin thePlaneGnstallation.

General options

Open folder to view files

.kl' Speed up my system

View more AutoPlay options in Control Panel
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Getting Started with Plane6

Hamar Product Registration

# Hamar Product Activation X

After a Hamar product is installed and when the program is rur
the first time, the user is prompted to enter the Product Hamar Product Registration for
Registration Codésee Figure 20). To obtain the Product e
Registration Code, send tRE€ ID Code(16 digits)automatically
generated andisplayedon the screen to Hamar Laser Support CC9oB 99AD BA1E 01C6
(Support@hamarlaser.com Hamar representatvwill issue a
Product Registtion Code via ematio complete the registration
procesqseeFigure 21).

~PCID Code

Enter the Product Registration Code and dRegister Product
The prOdUCt iS now registered, Enter Product Registration Code

Paste from Clipboard Ragisisr Product

Figure 20 - Product Registration Screen

& Hamar Product Activation X

Hamar Product Registration for
-

~PC ID Code
CCoB 99AD BA1E 01C6

Enter Product Registration Code

ccoB B 99aD B BA1E B o01Csé
Paste from Clipboard

Cancel

Figure 21 - Enter Product Registration Code

To begin usind’lane6 doubleclick the Plane6icon on your desktojr select the program from the Windows Start Menu.
The initialization screen displays, providing the number of the current software version.
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Authorizing Lapping Line View E

Lapping Line View is an optional feature tmtistbe authorized beforese Please contacis atsales@hamarlaser.com
(203-730-4600 x114) to request a quotation. Once the order has been placed, you will receive a Product Key code.

How to Authorize Line View

Click on the Lapping Line View (Line) Tab

Enter the Product Kegnd click onvalidate F Step 2 Data Collection - Line View

This is a licensed optional feature.
Please contact Hamar Laser Sales for pricir

sales@hamarlaser.com
203-730-4600 x 114

Product Key:

You wi || s ee AProduct " Step 2: Data Collection - Line View
C I | C k | n g O K y y ou 6 I I K This is a licensed optional feature.
enabled and ready for use. Please contact Hamar Laser Sales for pricir

sales@hamarlaser.com
203-730-4600x 114
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Creating a New Project File or Opening an Existing Project File

When creating a new project, Plane6 will createlder with the filename entered here. It will then create a prdijedn
the folder with a time stamp of when it was created. After saving a project, you can open the project file and save a
file for this project, which will save the information entered in Step 1 but will clear the data recorded in Step 2.

Project Selection Screen:

WhenPlane6opens, théroject Selection
screen displaythe following:

r
45 Planes Projects = [u] X

Recent Project$ This will list the most recent Plane6 Projects
projects that were saved. e

. Name Date Modified
Open PrOjeCfI. select one of the recently CSEEAV(STOl | Newrojrest - 11-14-24 0134 p6z 11/14/2024 at 1:34 PM

projects and clickOpen Projecto open the
project. You can also doubtick the filename
to open it.

New Projecti click here to enter a filename ant
create a new projefdlderand projecfilename
within the folder

Browse.l. CIICk here to Open the WI n d ows F|I e ‘ CA\Users\George Menhal\Documents\Plane6\Projects\TemplateTest\TemplateTest - 11-12-24 05.40.p62 \

Open dialog box and browse for a saved file,

either from another folder or from a USB drive

) e . . F iy -
Exit 1 this closeghe window wp New Project Name X

Note: This screen can also be accessed by clicking Project Name
Open Projectfrom theFile menu. =

File Menu
if Planeb Surface Plate Calibration

New Projecti see above
Open Existing Projecti same as above
SaveFile i saves the project.
Save New File for Existing Project allows you
to save a file of the sanpeoject naméstored in
the same folderp the currenwWindowsfolder.
It gives you the option to keep the saved data 20

clear it If you are doing a second calibration
check for plate, then click dérase Saved Data * Save New Fle for Exsting Project
Save As New Project allows you to save a
project file of anewname to anewfolder. It .
keeps only the information entered in Step 1. / P

the data from Step 2 is erased. prsr—
Exit i exits Planepand if the project has not be: [M

saved, you will be prompted save it. e = |

Project Name
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F|Ie Locatlon » ThisPC » Documents » Planet » Projects »

der " MName Date modified Type Size
Files are saved in the 16048 Plate sn 13436 5/
Documents/PlandBrojectsfolder.

File folder

Each project is saved into a dedicated folder in ¥ 4 [Ld» isPC > Documents » PlaneS » Projects
PrOJeCtS folder that yOHpeCIfled |n‘the NeW F|Ie Competitor Folder ol Name Date medified Type Size

dialog box. & Documents 36x48 Plate sn-13486 File folder

Repeat_1 File folder

Repeat_2 File folder

Repeat_3 File folder

Repeat_3 dd File folder

Repeat_3 dd - new File folder

testproject File folder

File Structure
Mame Date modified Type Size

In eachPlane6&folder, there ar@ data files. ] 36x48 Plate sn-13486.p6z PEZ File BKB
ok . . j 36x48 Plate sn-13486.pz.backupl BACKUPT File KB
1 The_ . pézfile cpntammll the data taken [ 358 piste sn-13486.pbz backup? BACKUPZ File 8KB
during the sesssion. [ 3648 Plate sn-13486.p6z.backup3 BACKUP3 File BKE

1 The *. p6zbackup* are backup files recorde
duringeachsessioryou save data

3 ate sn-13486.p6z - Notepa
3648 Pl 13486.p6z2 - Notepad

The datdormat for these files is XMbut it can ., .. oo ver e
beexported to a CSV file by clicking on the O Caporisme 20152005 Hanar. Loser Tastrupents, Tnc. AL1 rights reserved. >

<3Planeé preferences?>

Tools menu.The file can be opened in NOtepal ==, .., rucerosiacsserectestarserssias
<ProjectFileVersion>1.2.8</ProjectFileVersion>

and VleWed there A” data |S recorded |n <FileWriteTime>8/30/2023 5:17:06 PM¢/FilelriteTime>

<ProjectName>36x48 Plate sn-13486</ProjectName>

H R <ProjectDescription></ProjectDescriptions
microns. Divide W values by 1000 to get oty oty

- <TechnicianName»</TechnicianName>
mllllm eters <ContactInfo></ContactInfo> )

. <RecordingDate>8/30/2623</RecordingDate>

<RecordingTime34:43 PM¢/RecordingTimes
<ComputerName>LAPTOP-QI3]8HIUL/ComputerName>
<ProjectName>36x48 Plate sn-13486</ProjectName>
<ApplyOffsets_Targetl>false</ApplyOffsets_Targetl>
<Calculated0fFset_Targetl Microns>@</CalculatedOffset_Targetl Microns>
<ApplyOffsets_Target2>falsec/ApplyOffsets_Target2>
<CalculatedOffset_Target2_Microns>8¢/CalculatedOffset_Target2 Microns>

\Warning! Do not delete or modify theP6
files in these folders a®lane6will be unabl
to open the projec npiypirete rorgaa reines ppLyOreste Torpatay T Eeaerens>

<CalculatedOffset_Targetd_Microns>8</CalculatedOffset_Targetd_Microns>

<Surface_BOTTOM_ShapeType>MOCDY_RECTANGLE</Surface_BOTTOM_ShapeType>

<Surface_BOTTOM_SurfaceName>BOTTOM</Surface_BOTTOM_SurfaceName>

. . . <Surface_BOTTOM_ToleranceMicrons>e</surface_BOTTOM_ToleranceMicrons>
Convertlng RaW Data Values N CSV flles to <Surface_BOTTOM_MoodyCenterTeleranceMicrons>2.53999999999726</ Surface_BOTTOM_MoodyCenterToleranceMicrons>
<Surface_BOTTOM_ShapeParameterCount>11</Surface_BOTTOM_ShapeParameterCount>
e <Surface_BOTTOM_SHAPE_PARAM_Border_Microns>38188</Surface_BOTTOM_SHAPE_PARAM_Border_Micronss
InCheS or M|"|meters <Surface_BOTTOM_SHAPE_PARAM Rectangle_HeightMicrons>314488</Surface_BOTTOM SHAPE_PARAM Rectangle HeightMicrons>
<Surface_BOTTOM_SHAPE_PARAM_Rectangle_WidthMicrons>914488</Surface_BOTTON_SHAPE_PARAM_Rectangle_iidthMicrons>
<Surface_BOTTOM_SHAPE_PARAM_X_Line_Points>7</Surface_BOTTOM_SHAPE_PARAM ¥_Line_Points>

The values stored in the CSV file correspond t T BTTON SHAPE PARMI D agora. (ine Pointoss« S ot SOTTCH SHAPE PARAI Diagonl_Line_Pointa

<Surface_BOTTOM_SHAPE_PARAM_PlateGrade>AA</Surface_BOTTOM_SHAPE_PARAM_PlateGrade>

i i i i <Surface_BOTTOM_SHAPE_PARAM_Labellocation>AB</Surface_BOTTOM_SHAPE_PARAN_Labellocation>
the units chosen in Preferences, either pin or |

<Surface_BOTTOM_: HAPE,PARN‘:TamDer'Etur"aTDDN/Sur"Fa:E,BOTTOPLSHAPE,PARAPLTEMDEFE‘:W‘ETDD)‘

T t h d d th I 1 h I b <Surface_BOTTOM_SHAPE_PARAM_T tureBottoms</Surface_BOTTOM_SHAPE_PARAM_T tureBottom>
1 0 getinches, divide the microinch value S Fac e BOTTON DatapointCountso6</ Surface BOTTON DatapointCaunts FresratareReTn

. <Surface_BOTTOM DataPoint_B>AC|@| 3</Surface_BOTTOM DataPoint 8>
1,000,000 <Surface_BOTTOM_DataPoint_1>AC|1|2</Surface_BOTTOM_DataPoimt_1>
<Surface_BOTTOM_DataPoint_2>AC|2| 2</Surface_BOTTOM_DataPoimt_2>

N H H <Surf; BOTTOM DataPoint_3>AC|3|2</Surface_BOTTOM DataPoint_3>
ﬂ TO get mnﬂ) S ) d | V | d e t h e <5::¥:§: BOTTOM D:t:Pg}:tJu[lal3</5::¥:EE,EOTTOM,D:t:Pgi:t 4>

<Surface_BOTTOM DataPoint_S>AC|5|?</Surface BOTTOM DataPoint 5>
1000 <Surface_BOTTOM_DataPoint_6>AC| 6| 2¢/Surface_BOTTON_DataPoint_6>
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Plane6Softwarei Summary of Main Screers

Step 1: Set Up Plane6 [ —
Enter thd]orlzontal and Vertlcajlmensu)ns Step 1: Surface Plate Layout and Calibration Grade Steps: — [
of the plate and the border width from the r——

edge of the plate to the measuring line. Th T it
select the number of points you want to :
measure for the horizontal, vertical and
diagonal lines. Nexselect the plate grade
enter the plate saetinumber and top and
bottom temperature (if measured).

Preferences | Units: in, In/ft, jin

Figure 22 - Plane6- Step 1 Dimensions & Tolerances

Step 2:Data Collection’i Plate View -
There are 2 data collection screefdate
ViewandLine View

Step 2: Data Collection S 2
V 2,110
H| -1,550

Plate View This is the main data recording
screen. It features adXis, realtime data

display,with a graphical layout for the plate, ] . | e ] |
measurement pointand distanceslt guides y i ‘ ——
the user througthe sequence of data taking .2 | setectea Data point Ficgact Stati———
for the 8 line segments in the Moody Metho . i : Dpf PRae

Total: 56

for calibrating surface plates.

Current Line Salection

Value: 1,270
Notes

Auto-Step i Reverse Direction
AN & - 13486 p6z.

Preferences  Units: In, I/, jin

oectCA\sers\aman Documents\Pland8\Proects\38x48 Pt = :
Figure 23 - Plane6- Step 2: Data Collection
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Step 2 Data Collectiori Line View -
Optlonal Step 2: Data Collection - Line View i

For situations where the plate has failed
calibration and needs to be resurfaced
(lapped), a secorhtatakingmethod called
Line View, has been developett is an o | Tos | _
optionalfeature and requires an additional —[EEEEEEEErEE eeror (RN | ... " 7
license(on page 23 | = | B -

Selected Data Point Project Status

Just as withPlate View Line Viewfeatures a ~ =0
2-axis, realtime data display and enables th = == : [ P T—
recording of linelatness datéor each of the e e e
8 individual line segments in the Moody
Method and features the ability to chart the
flatness of up t® line revisions at once.

Step 3: Results- i 7 o
After recording the data, click on Step 310 = —5 =
view the overall flatness results and whethe "
is in tolerance or out. You can also view th: [jess

data for each line segment and a 3d graph Fltnass (Maxciny: 580

Tolerance: 400
the alignment
. X Dimension: 42.00
Y Dimension: 30.00
Line BF Center Value: 0
Line DH Center Value: -50
Center Intersection Tolerance: 100

scate Factor: Bl zoom: —— I

Figure 24 - Plane6- Step 3: Results

Step 4:3D Graph

In Step 4, you can view an adjustable, 3D e ——
graph of the alignment. Rotate and zoom ir [y
to see the results for each line segment plo
on the graph.

scato actor: (Y zoom: ——4—
Figure 25 - Plane6- Step 4: 3D Graph
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Plane6Screens File Menus

File Menu

New Projecti see above

Open Existing Projecti same as above

Save Filei saves the project.

Save New File for Existing Project allows you
to save a project file of the same project name f
the current working directory. It keeps only the
information entered in Step 1. All the data from
Step 2 is erased.

Save As New Project allows you to save a
project file of a new name to a new folder. It ket
only the information entered in Step 1. All the d
from Step 2 is erased.

Exit i exits Plane6 and if the project has not b
saved, it will prompt you to save it.

The Tools Menu

Preferences- Opens the Preferences window ta
change unitgesolution decimals, target type, et
See more details below.

Export Line Data to CSV Filei Exports data in
a CSV format to easy importing into Excélhe
CSV file is saved in the same folder as the mai
project file. After clicking on this item, you will
be prompted to enter a filename for the project.
uses the existing filename by default.

Notei if you previously exported to a CSV file from
another project, you will need to change the director
to match the current Project Filename when you exg
to a new CSV file.

After saving the file, use Excel to open the file
and the data will be in ther&he file contains the
raw datifrom the table and does not display the
results.

Show Line Dimensions Opens a window
showing the number of measurement points, th
line distance for each point on the line segment
for the horizontal, vertical and diagonal lines.

% Export Axis Data to .CSV file

4 > ThisPC » Documents >

Organize +  New folder

@ OneDrive - Personal
[ This PC

B 3D Objects
I Desktop
|| Documents

ﬂf Plane6 Surface Plate Calibration

Tools Help

Export Line Data to .CVSFile
Show Line Dimensions

X

Planef » Projects > rodpracticeround v o

A Neme Date modified Type Size

[FELEL S rodpracticerounds3.c:

Save as type: | csv files (*.csv)

~ Hide Folders

45 Line Distances

Horizontal Lines

29

Vertical Lines Diagonal Lines

Close Window

Figure 26 - Plane6 Show Line Dimensions window



The Help Menu

View Manual - Opens a PDF of the manual.

About This Program - Usual info about the
program.

Navigating Plane6with the Status Bar

Software Steps
In the upper right padf all the screens is the Navigati@ar. It lists the number of steps in the software along with

arrows to move to the left or the right. You can eittiek the arrow to move back or forward to the previous or next
step or click on any step g straight to the page.
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Plane6Screens Preferences

Click Preferencesto open avindowto changePlane6settings You can also click on the Preferences button in the lower
right side of each screen in Plane6.

Note: If you are installing the software yourself, you will need to gérter TargetInfo (seePage34) and follow the procedure to
enter the target serial number and calibration factors.

Navigationi Usethe Navigatiorbuttonto go to
a particular sectiom PreferencesYou can alsc
use the scroll bar to move the scrollable secti
up and down.

Project Information

Entera project descriptiorgtompany contact
informationand notes that will be displayed in
thereports here You can also add a custom
logoto the report. Click on thellipse(3 dots)
to the right ofCompany Logo Filenante
upload the image into Plane6.

Units

Selectimperial (in.) orMetric (mm) and units
for the project. Check on then checkboxo
see the units imicroincheqe.g. 1,000 instead
of .00100 in.)orum to see the units imicrons
(e.g. 10 instead of 0.0100 mm)

If you prefer normal digit¢i.e. .0001) then
select the number of digits to show in the
display.

For the line dimensionyou can also select the
fraction rounding increment and Plane6 will
round the fraction up or down to the selected
val ue. For exampl e,
next point dimension is 5 3/16, then Plane6 w
display 5 1/4 as the dimension for thexne
point. You can also choose a decimal in the
display.
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Factory
Machine
Technician Name

Contact info

Project Notes

Units
Units: O |mperial (Inches) ® Metric (mm)
pin % ym
Center Decimals: €0 @1 ©2 @3 04 ®5
ecimals. OO0 01 O

Project Information

Project Description
Company Name
Company Address
Company City, State, ZIP
Company Phone
Contact Name

Contact eMail

Factory

Machine

Technician Name

Contactinfo

Project Notes

Company Logo Filename  C:\Users\George.Menhal\Desktop\Companylogo.png

Include Logo in Report

O Imperial (Inches) ® Metric (mm)
% yin % m
Center Decimals: €0 ®] €2 O3 @4 @5
Distance Decimals: ®0 @] O 2
Slope Decimals: €0 ®] ®2 €3 04 05

Slope Units: O In/Ft @ In/In  ®

Line Distance Fractional InchDisplay: O /4 @ /8 @ /I @ /32 @ Decimal

Selected Data Point

BEIERSLIE Line AE, Point 2

Line Distance:

Value: 2

Notes




Targets - Target settings

argets
Averaging i This controls the amount of (largetSetinga ———
sampling the software does for both the live d Averaging: [N
display and for recording each value. If the Spike Filter:
Averaging value is set to 40, then Plan6 will Vertical Tolerange (*/-): | .00500
record 40 values and average them, applying Horizontal Tolerance (+/-); | 01000 |

spike filter to reduce noise in thesasurement.
The data updates at a rate of1Btreadings per
second, sfor 40 samplesthe data display
should update in about 3 seconds.

Spike Filter i This is thenumberof datapoints
that are filtered out of a set of recorded data
aftersortingthem from high to low.The default
is 40%, or £20% off each end of theorted data

Calculation of 1 data point with 10 Samples Using Spike Filter

meaning the highe&0% of the values and the _ 40% Filter
Num Points to delete (.4*10) 4
lowest20% of the values are removed. Then
the rest of the data points are averagedanto Point 1 2 3 4 5 6 I 8 0 10
. Recorded Values 210 250 220 200 210 250 210 220 210 240
Slngle recorded Value' Sort Low to High 200 210 210 210 210 220 220 240 250 250

Delete 2 hi & 2 Lo Points 266 216 210 210 210 220 220 240 230 pae)
Vertical & Horizontal Tolerance (+)i thisisa — —
R ve the remaining values: 218.33
display tolerance for Step 2 that changes the  rounded Recorded vaiue 220
display background color to orange if these
tolerances are exceedetiherecommended
values @efaul) are:

Imperial: b
Set the tolerance based on the diagonal line
dimension: H
Vertical: 04 ft. : £.0075 in. (7,500 pin.) Pating:
4-8 ft: £.0100 in. (+10,000 pin.)
>8 ft: +.0150 in. (+15,000 pin.) Target
Horizontal: 0-4 ft + .010 in. (£10,000 pin.) e

4-8 ft: + .0150 in. (£15,000 pin.)
>8 ft: + .0200 in. (x20,000 pin.)

Metric :

Vertical : 01.2m: £ 0.19 mm (190 pum)
1.2-2.4 m: £ 0.25 mm (250 pm)
>2.4m: +0.38 mm (x380 pum)

Horizontal: 0-1.2 m: + 0.25 mm (x250 pm)

1.222.4 m: £ 0.38 mm (380 um)
>2.4m: +=0.51 mm (x510 pm)

If the display values are higher than these, thi
values will start to become slightly less accur:
If you are working on a Byrade plate, then
these values can lblwubledwithout an issue.
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Defined Targets

This is a list of F1297 Targets (or other similz
targets) that have been set up in Plane6.

This list will show up in the dropdown menu
Step 2.

Targetsi Setup Procedure

When you buy a new system and laptop from
HLI, thetarget setufis alreadypre-configured
into Plane 6.However, if you are installing
Plane6on your laptop, then you must follow thi
procedure to set up the target

1. Click theTarget buttonor scroll to the
bottom of the screen

Defined Targets

1519-SN:19-13710
95-00106
[ Ti295-103

T1295-103-SCAN MO b

g = - Add New Target

Model # and
Focal Length
info is here

Target Name will
appear here

Maint-2 2 T-1296 4-Axis FL=6 / BlueTooth
Default Target
Maint-2
Maint-2-SCAN_MODE

NOTE: Record Data Before Adj

Navigation

Project Information

Targets
~Target Settings

Averaging: |8

Spike Filter:

rDefined Targets-

T-1295-00103

T 1296-00124-test

!297 00125

g Target Add New Target
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a target type and computer interface if
needed.There will bea dropdowrlist of

Click Add New Targetto specify and set uy
target types supported [Byane6

—_Edit Target

Select Target Typel T-1297 Targets-
Axis Mode

A-1519-ZB

Xgbee* Wireless Single-Axis Scan
Target

g T-1295 (2 Axis Mode)
W_']

To choose the -L297 targetsselect
T-1297 (3 Axis Mode)

Bluetooth" Wireless 4-Axis (2 Axis Mode) Spindle Target
T-1296 (2 Axis Mode)

Bluetooth” Wireless 4-Axis (2 Axis Mode) Sp

Target Name Enter a fdni §* Add New Target
target. This name will show up in the Target Target Name

area on the data display$She Plane6 display — E———

area automatically displays the target part rorgetyee P ‘

number and serial numbeWe suggest using s

t he ttgpe gndhe s 4 digits of its T — m—

serial number for the namespecially if there :

Callbration Date Select a date]is]
are manytargetsset up Ui 1.

e N

Vertical Slope Dffset (Microns): 0 J Oin.
S EEE—

Horizontal Slope Offset (Microns): | O | oin.

Calibration Factors = 3 -
Focal Length | 152400 6.00in.

Ambient Light Frequency

Polling:

[ Zero £ ABS | = 99%° Averaging:
Target

Target name 1-1205-95-00103/ FL=6/ Bluatooth =2

appears here

Target type & S/N

Project Notes

Misc. Status Active W Recording Target W Reference Target

Serial Number andCalibration Date 7 enter
the serial number and calibration date (supp G
with the system)

4P BluetoothTargetScanner - o X

Scan for Bluetooth Targets- You will need to Bluetooth Targets

pair the targets with the laptoseePage Bluetooth Targets

7Howto PairtheT1 297 Tar get ¢ BBt IRBEE

a PC Paired in Windows 0S:
95-10003

After pairing,click onScan for Bluetooth % e

Targetsto see if your targdtas been paired gg:gg}gg

with your PC PRaired targets will display ithe
window (shown right)If your target is not
displayed it will need to be paired.

Close Window

If it shows up in the list, then click on the ser
number and click o&elect Serial Number
XXXX to select the paired target. Then click
on Close Window.
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7. Target Network ID

This is needed for our-A519/1520 Scanning Target Netwark ID
targets ands notused in this application. 3 n
Span Error Vertical + (Multiplier): “1.DCIDDD J
8. Calibration Factors - Vertical and Span Error Vertical - (Multiplier): :7.1.00000 l
Horizontal Center. These arealibration Calibration Factors | Span Error Horizontal + (Multiplier): :Tmmoo

factorsfor the target.There are separate factc
for the + and areas on the PSDrou can
either enter them from the calibration sheet
supplied by HLI or click onmport from File

and upload them from a USB drive or CD

ROM.

Span Error Horizontal - (Multiplier): ‘ 1.00000 }

Note- If you have purchased the@98-1297DM
calibration fixture, then you can generate your ow
calibration factors. SeeAppendix D- How to
Calibrate the 71297 Targepage 74, for tha-
1295, 1296 & T1297 Calibration Manuafor a
detailed procedure.

9. Ambient Light Frequency i The
T-1297Targets utilize an ambient light Ambient Light Frequency:
correction feature that improves accuracy. T
requires that the target be set to the existing
electrical frequencyNormally the U.S. is 60
Hz and Asia/Europe is 50 Hz

Notei the target must be turned on and paired wi
the PC to change the frequency. Normalhys is
set at the factory to match the country it is being
shipped to.

10. Defined Targets- You can set up multiple

T-1296-00124-test

targets if desiredlhe target names and mode Defined Targets — = :
will appear in theDefined Targetsarea.

T-1297-00125

To select alifferenttarget go toStep2 and
choose from th&argetdropdown listwhere
up to 10 target setups may be stored.

Palling:

§El:[ & T-1295-103 Y
ter| T-1295-103 m

m -1297-125
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Plane6Screens Step 1 Dimensions and Tolerances

Enter thehorizontal and verticadimensionf the plate as well as the border width, which is the distanoe the edge
of the plate to the measuring line. Then select the number of points you want to measure for the horizontal, vertical an
diagonal lines. Nexselect theplate gradeenter the plate serial number and top and bottom temperature (if measured).

€ Plane Surface Plate Calibration

File Tools Help

Step 1: Surface Plate Layout and Calibration Grade Steps: <[]
A o m—m— B

Plate Parameters

c
* I I « Border Width Piate Grade
Border E

Width

Horizontal Dimension Flatness Tolerance

Vertical Dimension Moody center Tolerance

Vertical , L

DI mension : Horizontal Line Points  Label Location on Plate

H Fra——
Vertical Line Points Piate Serial Number
[

Diagonal Line Points  Plate Temperature Top

- 7 [
Horizontal _

Dimension Plate Temp. Bottom

ﬁ _

G F
Project:C:\Users\RHamar\Documents\Plane6\Projects\36x48 Plate sn-13486 Preferences = Units: in, In/ft, pin

Border Width: Width of the margin between the physice Plate Parameters
outside edges of the plate and the measurement ahea Border Width Plate Grade
ANSE B89.3.7.2013 Standard specificatigpically calls s ]
for 1.5 in.(33.1 mm)borderspacing. However, some
specifications allow for larger borders, so we allow seve
to bechosen

Horizontal Dimension Flatness Tolerance

Note - the border width chosen here must match up with the Maxticet Dimiasimice:— MOOUy Contsn Tolsrarics
border width note@n the Corner Locating Toelon page 16 m m
Horizontal Dimension: Outside horizontal dimension of T L e = i Lrcalk n Piain
the physicalplatt n i nches or mmos
Vertical Dimension: Outside vertical dimension of the == REEET ERES B N
physicalplate n i nches or mmods _

Diagonal Line Points Plate Temperature Top

Horizontal/Vertical/Diagonal Line Points: The number _ _
)

of points to be recorded for each of theeltypes

Plate Temp. Bottom

Plate Grade: AA, A, B or Custom. hieFlatness

Toleranceis setautomatically based on B89.3.7.2013 _
standardIf Customis selected, thElatness Tolerancean
be manually set.
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Flatness Tolerance: This displays the plate tolerance
based upon the plate grade and diagonal length. It
automatically updates when you change the size or gra
If Customis selected undd?®late Gradethen the display
area becomesn entry boxvhere you can enter your own
tolerance.The tolerancevalueis the overall flatness
allowancefor the platebased upon thASME-B89.3.7
2013Surface Plat&pecification The values the
difference between the highest and lowest meagoigds
after the calculations are donEnter tie value and click ot
any other part of the screen for Plane6 to accept it.

Moody Center Tolerance:As perMoody Method
procedure, this is the maximum allowed deviation betwe
the intersecting diagonal lines after all point adjustment:
have been made. If this tolerance is exceeded, it sugge
that measurement errors wenade andit is recommendec
that the data be retaken.

Plate Serial Number:Ent er t he pl at e
the report.

Label LocationonPlate;Locati on of th
label applied to the plate. The letters correspond to the
|l etters on the plate gratg
AB means the plate is located between A & B on the ple

Plate Temperature Top/Bottom: Temperatures for the

top and bottom of the plate (if measured) as the flatnes:
data was recorded.
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Plate Parameters
Border Width Plate Grade

. ]

Horizontal Dimension  Flatness Tolerance

Vertical Dimension Moody center Tolerance

Horizontal Line Points  Label Location on Plate

Vertical Line Points Plate Serial Number

(N N

Diagonal Line Points Plate Temperature Top
[
Plate Temp. Bottom

label location

Step 1: Surface Plate Layout ai d Calibration Grade
e, Traames
B




Plane6Screers - Step 2 Data Collectioni Plate and Line Views

Plate View

In Step 2:Data Collectioni Plate View the flatness data is recorded each line segment on the plafEhe screen uses a
predetermined sequenfa® recording each line segmehtt minimizes the time to record the plate datéhen setting up
the laserthe A-703LM Laser Fixture and-{Z03S Laseshould be placedt the point where the target icon is located
shouldbe pointed in the direction of the arrdisee more information below undef703SP How it Work®n page 5.

Planeéhighlights the line segment that it is ready to recorthlue. In addition, it willshow the point number and ruler
dimension for that pointAfter a data point is recordetthe pointlocation icon will turn greerindicating it has recorded
data the target icon will move to the next poartd theSelected Dat&ointdisplay will show theuler dimension for the
nextpoint to record.

After recording the last point for a given line segment, Plane6 will move the target icon to trecoexnendetine
segmenand highlight it in blue.

+ Plane6 Surface Plate Cafibration
File Tools Help

Step 2: Data Collection - Plate View Steps: « 2

: ; 80 Vv 2’"0

Polling:
AL 8 T-1295-00103 ?

T-1295-95-00103 / FL=6 / Bluetooth

Selected Data Point Project Status

BETELNTN Line AE, Point 1 Points Lines

Recorded: O 0
Line Distance:
Total: 81

Current Line Selection

Ciear A 2 Auto-Step | Revrse iectin

Project:C:\Users\RHamar\Documents\Plane6\Projects\SP 45869 - 12-05-25 02.32 Preferences | Units:in, in/ft, pin/in.

What the Buttons Do
e e e e e e e

Recordi click Recordor press thepacebato Ciear All

record the data pointAfter pressingRecord, a ars\FiHoman\ DocUments\Plana\Projocte\36xAS Prats an-134BE\3EXAS Platn 613456962
window will open andlisplaythe percentage

progress of the sampleging recordedWhen 2 Reacing Trget ~ox
Plane6 is finished sampling, a ding is played an
the windowwill close. The number of samples is
changed by chaying theAveragingin the display
areai see below.

Note When first hitting record, Plane 6 pauses for 2
seconds to let the readings set#¥so, if the laser is
blocked during sampling, Plane6 will automatically
restart thedatataking
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Save Project click here to save the data already
recorded.

Save Project | ( Clear All | [ Clear Line AE

sers\RHamar\Documents\Plane6\Projects\36x48 Plate sn-13486\36x48 Plate sn-13486.p6z

Clear All'i this clearsall the data fronall the line
segments recorded for the plate.

Existing Data
Clear Line XXi this clearsll the data fronthe =
I|ne Segment Currently Selected [ ? Y \;V:t\:NING:The selected Data Point has previously recorded

Over-write?

Previous Poinfi this moves the target icon
(curson)to the previously recorded point to-re
record it. If you click Record, then a window will
pop up warning you tha data point was already
recorded andskingif you want tooverwriteit.

Zeroi Click here to zero the display.

ABST Click here to return the data display to the
defaultabsolute (raw) value display frotine
target. This is a measure of how far from the P¢
s e n scentefihe laser beam is located.

Polling:
Notei The data values that are recorded are the

absolute (raw) values. Zero Mode is ongedfor the ‘Ta,é;t T-1295karitestunit *

display. T-lznskamﬁt"#ﬂﬂ& / BlueTooth =3
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Averagingi enter values from 1 t800and this
will change the number of samplekne6uses to
average for each of the valugsown in thedata
displays

This also changes the amount of sampling the
software takes when recordiegchdata point.A
value of 45 means that Plane6 will record 45 tar
values processhem and record the averaged
value as the datzalue for thapoint.

Note: The higher the averaging value, the more noise
fluctuations will be dampened out, but also the slowe
the response time for movements in the laser positio
The data updates atl3readings per secondp with an
averaging value of 2@fter the 2second pausedhe
data takes abou seconds tdinish updaing .

The recommended starting value foost smatto-
mediumplates in good environmental conditionsis
(~4 seconds per poinfpr A & B grades If doing AA
grade, then up the sampling 86-80 (5-7 seconds per
pointplus the 2second pause tine

Target Battery Icon i displays the estimated
remaining battery life of the target. It updates
continuously.

Target i this is the dropdown list of all the target
that have been set upfreferenceso allow you
to change the target if using your laptop with
different ses of lases andtarges. This is
normally not changed unless you are switching
laptops and laser/target kitSeeTarget - Setup
Procedureonon page 38 add to this list.
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Polling:

Averaging: m

Averaging:

T 1ONChaclémmbiimid

[T
iEl:-188 T-1295-103

Averaging: m

ExRTT 1-1295-103

m -1297-125




Line View

Step 2: Data Collectioin Line Viewis used to colledhe flatness data for one line segment, usually after resurfacing the

plate to check to see how well the resurfacing did

Plane6 Screens: Step 2 Data Collectioni
Lapping Line Vienwe

Click on theLinetab button to go t&tep 2: Data
Collectioni LappingLine View. Flatness data is
recorded for a single line segment, with up to 5
line sets of datatored for each line segment at
one time.

You can select any line segment frtime Plate
Viewand Plane6 will bring in the values from thi
segment. This allows you to focus on the line
segment that has the biggest flatness error whe
resurfacing the plate.

Grid R T These are the raw values from thate
Viewtab, which are currently recorded for the
selected line either from the plate data or for
newly recorded line values.

Grid C T These are the corrected values (end
point adjusted to zero), which are automatically
calculated once afbrid R values are recorded fc
a given line segment.

Lis short for IlilLisné¢ oR
Revision 1,0 etoc.

LLRi s short for ALi ne

L1Ci s short for ALIi ne
Val ues. 0

Once corrected values have been generated fo
line segment, the flatness of each line revision
will be plotted in theLine Chart at the bottom of
the screen. The color of each line in Liee
Chart corresponds to the color of each line
revision, as shown on the feaft side of the data ]

. d ProjactCA\Users\George Menhaf\ Documents\PlaneG\Projscts\LVSaveTest 10 24 24 0324

Note- the original data imported from the Plate
View Data Grid is also plotted in the graph and
uses a white line

Each individual point in theine View Data Grid
can be selected with a lafiouse click and is
highlighted by a filled gray background. The
information shown in th&elected Data Point
display corresponds to the selected data point
within the Line View Data Grid.
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50
—— matches grid selection

1.25
1.00

) L 10 - |

17129500106 / =3/ Usb

Selected Data Point Project smus
BEEEE Line AE, Point 1
Recorded: 56
Line Distance:
“ =

m smx - 2
Line AE, Point 1 o oo

selected in the data grid
1.00

Avwcegos: [

Tuj/ﬂ 3/ usy (23]

| relected Data Point Project Status

Selected Data Point
é BEEEE Line A, Point 1 Eoints Lines

Recorded: 56
56

Line Distance:

Dumip 1o Grid




You can change the line segment by using the
Current Line Selection control, which features &
dedicated button for each individual line segme
By clicking on a new line segment, Plane6 will

bring into the Data Grid the values it recorded i
Plate Viewfor that segment.

ThelLine Chart Visibility control can be used to
toggle the visibility of the plotted line points for
allGridC,L1C,L2C,L3C,L4C,and L5 C
values within the Line Chart control.

What the Buttons Do

Recordi click Record or press the spacebar to
record the data from the target. After displayin
the value in the grid, the cursor will jump to the
next oi

Newi click Newto find the next available grid
line to record a new set of data for the lildew
works in ascending order, meaning it searches
the first available data point in L1, then proceec
to check for any available data points in L2, L3,
L4, and L5.

Clear Linei click Clear Line to erase all
previously recorded data point values for a sing
line revision. Clear Line works in descending
order, meaning it first clears all recorded data
point values for L5, then proceeds to clear all
recorded data point values for L4, L3, L2, and L

Clear Alli click Clear All to erase all previously
recorded data point values for all line revisions,
including L1, L2, L3, L4, and L5.

Dump To Gridi click Dump To Grid to replace
all previously recorded Grid R values with the
data point values assigned to the currently
selected |ine revisio
into thePlate Viewdata grid updating the old
data with the newly recorded data. You can the
go back to Step 3 to see how this affects the
overall flatness data.

Current Line Selection

Line Chart Visibility
Grid Values Revision L1 M Revision L2

Revision L3 M Revision L4 Revision L5

Step 2: Data Collection - Line View

ln-----
2 E-
m
[0 [ = [ = [ = |
y ﬂ-
OE=sE=E=—= = =
BOECEs-==——= - -
<[ o [ o [ o | o | w | w
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Plane6Screers - Step3: Results

Whenall the data is collected, click dhe Step 3 icon to bring you 6tep3: Results This shows the Moody Method
calculations to get the overall flatness results.

The results are summarized in ResultsTable Theplategrade tolerance, chosen from Step 1, is appli¢de datand
a red X or greesheckmarks displayed to indicate if the overall flatness is in or out of tolerance.

A graph is also showgiving asnapshobf the flatness data. A more dynamic graphic of the flatness is shdstepr:
Graph.

The data tables for each line segment are also stabang with the various values needed to calculate the overall
flatness. The Zero Low Point column is the corrected flatness value for that line segment. The zero point is the lowest
value of all the sets of data.

&% Planeb Surface Plate Calibration - [m] X

File Tools Help

Step 3: Results Steps: «

Results Line Tables

Plate Grade: Line AE
Flatness (Max-Min):
Tolerance:
Units: pi

X Dimension:
Y Dimension:

Line DH Center Value:
Center Intersection Tolerance:

- -z_-_-n_-E-

1o | .0 | -580 | 60 | 130 |
. m | 40 | 550 | 40 | 120 |
| 12 | o [ -s60 [ 30 [ mo |
18 | w0 | -4s0 | w0 | 170 |

Line GC

m ed | Zero Line Ends | Zero at Center Zero Low Point

Scale Factor: E Zoom:  —— | Print... |
Project:C:\Users\RHamar\Documents\Plane6\Projects\Rodpracticeround1 Preferences | Units: in, in/ft, pin
Figure 27 - Plane6 Step 3: Results
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Center-Line Tolerance Data Quality Check

Check to make sure both centiere value tolerance checks are in tolerance. This is a data quality check astdlaraimce
val ue means itds a good set o ftoledrace. a . A green check 1

However, if the center value is out of toleran&g, (then the B89.3-2013 Surfacd’late Standard recommends that the
data be retaken. You can either retake the entire plate data or you can first try to retake the data for the lineagégment t
out of tolerance. In the example below, you would reta&eBF line data. As long as this data is taken within a reasonable
amount of time from the time the overall plate data was recorded, then this is a valid way to try to correcfitudevahce
condtion.

Procedure to retake a line segmentwhen the Center Tolerance Check Fails

Open the saved file if 1tos not already opened.
Go to Step 2 and select the line segment that is out of tolerance.

Set upthe laser, laser fixture, straightedge and target, as detailed above, for the line segment you \shaoto re
Click onClear Line XX button at the bottom of the screen (in this case, the button willlsay Line BF.

Retake the data for the line.

Go to Step 3 to see if the results are now in tolerance.

Save file.

NogakwbdE

Plate Grade: A
Measured Flatness (Max-Min): 930
Tolerance: 400
Units: pin/in.

X Dimension: 45.00
Y Dimension: 33.00

Line BF Center Value:
Line DH Center Value: 40
Center Intersection Tolerance: 100
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Plane6Screens Step 4: Graph

To see a more comprehensive graph of the flatness results, click on Step 4: Graph. This takegsgradquatable
graph where you can rotate the graph, zoom in and out and adjust the graph to study the results.

Scale Factor: 3 = Save 3D Image File I

To rotate the graph, use a mouse to click and drag left/right or up/down. To make the elevation of the graph lines large
click on Scale Factor To zoom in/out on the whole image, slide the bar uAdem or use the scrall

You can also save the graph as a JPG file by hittin§alve 3D Image Fildutton at the bottom of the screen. This
saves the screen to a JPG file on your hard drive.

&% Planeb Surface Plate Calibration

File Tools Help

Step 4: 3D Graph

580,00

scotractor: [ zoom: —— 8
- — : Py e \ Preferences = Units: in, in/ft, pin
Figure 28 - Plane6 Step 4: Graph

45



Interpreting the Plus and Mlnus Signs in the Live Displays

[am

File Tools Hnln

The signs of the data displayslicate the  p—.
position (high/low or left/right) of the
target is relative to the laser beam. See Fiatness (MaxcMinj: 560

Tolerance: 400

interpretation below. —

Line BF Center Value: O
Line DH Center Value: -50
Center Intersection Tolerance: 100

scaio Factor: I zoom: —— 00N

Vertical Axis

A +V centervalue indicates the target __ _Slde View

higher than the laser beam. o

A 1V centervalue indicates the target is

lower than the laser beam. H- H_-—h B

+V Center -V Center

||

Horizontal Axis TOp VieW
| ]

A +H centervalue indicates the target is 1
the right of the laser beam when looking

from the laseinto the T-261 target. H e q = CE
A TH centervalue indicates the target is t +H Center -H Center
_—

theleft of the laser beam when looking ==
from the lasemto the T-261 target.
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Notes on Using the E703SP

1. Notes onMoving the Target when Taking Data
a. When moving the target to the next point, it MWHEN placing thetraetan 4

t point, pl
important toonly hold the straightedge to yr::??il:ll::: S i s;a?::t
prevent it from moving. There are rubber : AYABNLY Ly PeBvanL it fram
padson the bottom to help it from sliding, sc
light pressure on the straightedge will keep Do NOT put your
from moving 4 g ;iggesrps E:nthf'A-
: = when
b. However, during the measurement of each positioning the

target.

line, DO NOT TOUCH THE L-703SRLMC
Laser Fixturesince it does not have rubber
feet and can be moved easily. Moving the
fixture or pressing on top of the fixture can
cause the laser beam to move, which may t
up to 3060 seconds to settle down. Either ¢
these issues can lead to additional
measuremenincertainty.

c. If the A-703SPLMC moves, watrongly
recommendepositioning it, making sure it is
properly touching the straightedge, clearing
the data for the line segment, and re
recording the data for the line segmelit.
using theA-703SRPLMC with the rotatable
contact bearings, Yy
they are fAout 0.

2. Notes on Moving the Straightedge for a New
Line Segment

When moving th&-703SPLMC Laser Mount and o ~ glide the L-703SP-LM
A-703SPRSE Straightedge: -,y -, . Aagainstthe -
x straightedge
a. Place the straightedge on the line using the
corner locating tool to position it correctly, as
shown above in Step 2. Remove the tools.
b. Place the laser mount next to the straightedge
(see above) and slide it so it hits the
straightedge at both
them together to make contact but try to keep
the straightedge from movingmall movement
of the straightedgare ok.
c. Make sure to line up the start of the scale witt
the green mark on the laser fixture.
d. Wait for 360120 seconds, depending on the pl:
grade Figurell) before taking data.
e. Once the laser fixture is in place, do NOT tou
it when taking data. This is because even s
movements of the laser fixture could cause th

laser to move, especially at the far end of the Ifiné'f reen,
line, which would require restarting the data ""“‘_é"'ﬁ',;.h;t-fﬁ:ém
taking for the Ine segment. straigthedge
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If you change the straightedge to a different
length, we recommend you redo the laser But
as noted in Step 5a & 5b. A different
straightedge will have a different straightness
profile, so the laser may need to be adjusted -
be parallel to the new strghtedge

3. Notes onTaking Data

a)

b)

d)

Display Value Tolerance Pay attention to the
H axis value. If the value gets higher than
10,000 pin. (760 um), then the Plane6 data
display will turn orange, indicating that this is
too far off center in the horizontal axis. This
may mean the laser fixture moved. Check t
make sure the laser fixture is still against the
straightedge. If not, then move them togeth
again. The 10,000 pin. tolerance is our
standard recommendation. For line segmen
longer than 4 feet or forfrade plates, the
tolerance can be changed ind?erences to
15,000. For distances over 8 feet, 20,000 ca
be used for all grade§ee page 30 for more
details.

Then move the target to the end of the
straightedge and see if the orange color

di sappear s. I f so,
Then hitClear Line XX to restart the data
taking for the line segment.

I f 1 tdéds stildl orange
axis until itds ICeas
Line XX and retake the data for that line.

Keep Display in Zero Modé When recording
data, keep the displays setdero Modeo
maximize the display tolerance range. For
example, if the ABS H value is is 9,000 pin.,
this leaves only 1,000 pin. of range before tr
display turns orange. However, if you have
set to Zero Mode, you will have a lot more
range of laser movemengfore the displays
turn orange.

Notei7 When a data point is recorded, treav
value(unzeroedlis stored, so if you hover ove
a point, the recorded value could be
substantially different than the display value.

Checking Recorded Data Pointsyou can
always check data values for a given point b
hovering over it and seeing the valugdy
clicking on it and seeing the values in the tat
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