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WARRANTY

Hamar Laser Instruments, Inc., warrae&ch instrument and other aléis 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 shaltithin 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 ds ex
satisfaction to have been thus ddifee; 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 mguip
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 ofquipment.

This warranty shall not apply to any instrument or other article of equipment which
shall have been repaired or altered outside the Hamar factory, nor which has been
subject to misuse, negligence, or use not in accord with instructions furnished by
the mawifacturer.

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'gersonal 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, Inc., 2025
5 YeOlder Road, Danbury, Connecticut 06810
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Lathel0 Lathe and Turning Center Alignment Software

- —— — N
| Step 3:Bed Straightness & Spindle Axis Parallelism J

0140 F V | N/A

N/A

Averaging: m

Points 4 3 8 S 0

Distanc .00 6.00 12.00 | 18.00 | 24.00 | 30.00 | 36.00 | 42.00 | 48.00 | 54.00
I 0158 | .0158 | .0159 | .0159 .0160 | .0158 | .0163 | .0175 .0181 .0181

ontal Cs -.0204 | -.0203 | -.0200 | -.0196 | -.0197 | -.0218 | -.0220 | -.0216 | -.0215 | -.0215

Tailstock

Lathe10is used with the 700andL-703S Spindle Alignment.aser §stensto align lathes and turning centers. Atép
process guides the user through the alignmelpimases:

1. Checking the headstocktationaxis for alignment (parallelism) to the tailstock guideways, the sgodtarre)
guideways, or both.

2. If the headstock is parallel to the guideways, theragid check of the alignment tfetailstock or subspindle axis to
the headstock spindle axis is performed.

The L-700L-703SLaseris mounted in the headstock spindlauck or colletandthe T-129%/12% orT-261 4Axis
Target is mounted in thailstock chuckor fixture) or subspindle.Thelaseris aligned to the headstock axis of rotation
(AOR) and the alignment checks are perforrasithg either of the targets

The T-12%/12% Targetis connected to a computesing a Bluetooth radio amdnning thelLathe10software, which
provides a realime graphic display of the alignment procéRse T-261 Target is connected to Lathel0 via thag8
Computer Interface through the USB pdrathelOsoftware is offered as a standalone program and runs on any
Windows 7/8/10 PC or tablet.

System Components

The L-700 SpindleAlignment System- includes the following components:

Model L-700 Visible Light Laser

Model T-2614-Axis Simultaneou§ arget

R-358 Computer Interfacgith USB connection

Lathel0Software

Calibration Factors (supplied with the system)

Laptop or tablet with Microsdftwindows 10 (optional with system purchase).

= =4 =8 =8 =8 =4

The L-703SSpindle Alignment Systen - includes the following components:

1 ModelL-703SSpindle Laser

1 Model T-1295/T-1296 4Axis Wireless Target

i LathelO Software

1 Laptop or tablet with Microsdftwindows 10 (optional with system purchase).



Computer System Requirements
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Physical memory (RAM)8 GB recommended.

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

Available Hard Drive space: 6 GB minimum, 10 GB or better for more adequate file storage space.

Video Resolution: 1024 x 600 minimum (B2 color) with hardware acceleration and dedicated video memory.
Windows 7/8/1011 Professional editions.

USB Driver file, which is provided with Lathe9 or Lathe10 software.

System Features

)l
T

Complete Lathe Spindle Alignment System

The spindle alignment system includes the laser, target, computer interface and safftsvarstorage case.

Step-by-Step Checklist

ThelLathelOsoftware uses an easy-follow, 6-step checklist, with illustrations and step-step instructions

prompting the user for information to complete each stage of lathe alignment.

User-Definable Tolerances

Alignment tolerances can be as tight or relaxed as the user requires for accuracy or speed. Accuracy assures preci
and longer tool life; speed allows lessaghtime for repairs.

RealTime Alignment Display and Shim Calculator

The realtime display moves, showing changes in alignment as they are made. Shim calculations are also available
when the alignment is out of tolerance and the components need tallgmesl.

Comprehensive Reporting Function

Generate and save reports that include collected data and graphical views of the alignment. Reports can be mod
and printed to a printer or # pdf file for emailing.



Lathel0 Hardware Overview
The L-703SSpindle Laser System

This section describes the equipment and procedures for aligtiieg and turning
centeras si ng Ha na703SEpamdietasdr System. The system includes
targets, fixtures, readouts and software. !

L-703SLaser - Features and Setup

1 Operatingange of50 ft. (15m).

1 Pitch and yaw angular adjustments.

1 A .4995in. (12.69 mm) mounting stud with the laser beantentric to <
.0005 in. (0.013 mm).

1 Under good environmental conditions, it is accurate t@5@@ (0.075 mm)n
50 ft. (15 m)

91 By carefully following the NORMIN procedure describeelow, accuracies of
.0002 in. (0.005 mm) in 10 feet (3 m) can also be achieved. Figure 1 - L-703S Spindle Laser

1 Rechargeable Lion battery with 11 hours of battery life.

TheL-703Si s mounted directly in the spindlebs
the rotation axis of the spindle. Thisovides asaight reference line for checkitges pi nd | e
to the machine bed or to a sspindle or tailstock.

huck or a
S

c
0 rotati or

Applications include:
Lathes

OD/ID grinders
Rotary-dial machines
Transferline spindles
Turningcenters
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Laser Control Panel and Functions

The I/O and Status LEDs
9 Battery Status LED greeni normally it is off.
0 Blinks when the battery is low.

MODE INDICATOR

o Solid green when the battery is charging. Turns off when the battery is fully e — a
charged. e a 14
1 /O LEDT indicates the laser is turned on. This is also the mode indicator for the la | g e | CAER.
mode (see Laser Modes below). X
POWER/MODE

BUTTON

The On/Off Button
Press thé¢/O button once to turn it on and press duodd for 3 seconds to turn it off. The I/O LED will illuminate when
the power turns on.



Laser Modes

There are laser modes:
1. Double-Blink Mode (default)i this is used for the-L1295/T-1296 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$y and does not blink This is used for
legacy targets using the 358 Computer Interface or-807/R307V Readouts. The 1/0O LED will be continuously
on (no blinking).

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

The chart below indicates the operational modes for Readouts/Computer Interfaces that opetsdbatithand spindle
lasers.

Mode Lasers Targets Readouts Computer
Interfaces
Blink (Pulse) L-702SPL-703, | A-220, A221, R-1307B2.4ZB, A-910900/2.4
supported by: L-703B, L-705, A-510, A512, | R-1307BC, R1307C, (when used with
L-706 and T-212, T-218, R-1307900/2.4, R-1307900 or R
L-708 T-219 T-271 R-13072.4ZB, 13072.4) A-910
R-1307+R 2.4ZB
DoubleBlink L-702SR L-703 | T-1295, F1296 R-13572.4ZB Bluetooth +
supported by: andL-703S MultiTurn10 or
Readl16 Software
CONTinuous | L-700,L-702SP,| A-220, A221, R-1307, R1307B R-358
supported by: L-703 A-510, A512, (R-307, R307Vi (R-3551
L-703S5L-703B, | T-212, T-218, discontinued) discontinued)
L-705, L-706 and| T-219 T-261,
L-708 T-271
Notes:

1. The F261A+R358 does not support tfgingle or DualPulsedBeam Mode and the system purchased is faatonfigured to
operate in CONTinuous mode when using these targets.

2. When using the-IZ00 Laser with the R307 and a 2Axis Target, the system is factargnfigured to operate in CONTinuous
mode.

AJ/C Connector

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

|

Figure 2 - The L-703S- Laser A/C Adapter
Connector



L-703SAngular Adjustments

TheL-703Scomes with pitch (vertical) and yaw (horizontal) angular adjustment
adjust (tilt) the laser to align it to reference points or a rotation axis affdudar
adjustments havaresolution of .00001 in/ft (0.000833 mm/m) and an adjustme
range of +0.36° (+.075 in/ft or £6.26 mm/m)

Figure 3- L-703S Laser showing Pitch & Yau
Adjustments

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

To start an alignment, it is bestto returnth@éd3$ 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 wiag kiheln will

come out but this will not harm the mechanism, so just screw it back in. If the knob is screwed in, then it will atso go int
the face plate about .25 in. (10 mm).

stffent KndB in
Middle of its Range

Adjugtment Kpob at th
d of itﬂange -

L-703S Level Vials

When using the 1703S, we typically will do measurements with the laser at the NOR
position (12:00) and themtatethe spindle 180 degrees to the INverted position (6:00).
There are level vials on tlsdeof the laser to help you know if the laser is directly at
12:00 or 6:00.

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




Lathel0 Hardware Overview
The T-1295/T-1296 5Axis Wireless Spindle & Scan Targets

Ha mar L-A20%9T¥1296 5AXis Targets are designéowork with ourL-703S Lathe & Spindle Laser ahd702SP
Spindle/Machine Tool Laser. With Bluetooth communication and multiple measuring axes] 2886/T1-1296 targets are
multi-purpose targets that can be used for many different applications.

i Offers 3 measurement modes:
x  Center Mode 2-axis center measurement for use with the
L-702 SP& s-belarh.r ough
x  Angular Mode- 2-axis angular measurement for use with the
L-702 SPO& s-belarh.t ough
x  Flatness (Scan) Modesingle-axis flatness measurement for use
with the L-7 0 2 S P éretatimguaseo plane in Scan Mode.
9 PSD (Position Sensing Detector) Size:
x T-1295: 1.3 x .51 in. (33x13 mm) PSD
x  T-1296: .39 x .39 in. (10x10 mm) PSD
1 Resolution:
x  Center(2 axis & 1 axis):
AT-1295: .00002 in. (0.0005 mm)
AT-1296: .00001 in. (0.00025 mm)
X B AnQUIar(z aXiS)T Standard 3 in. Lens: Figure 4 - T-1295/T-1296 5Axis Wireless Spindle &
AT-1295: .00008 in/ft. (0.007 mm/m) Scan Target
AT-1296: .00004 in/ft. (0.0035 mm/m)
x  Angular(2 axis)i High-Res 6 in. Lens:
AT-1295: .00004 in/ft. (0.0035 mm/m)
AT-1296: .00002 in/ft. (0.0018 mm/m)
Wireless communication via Bluetooth Class 1 radio with 100 ft. (30 m) of communication range.
Accuracy is <0.25% of the measurement for center and <0.5% for angle.
PSD concentric to the mounting stud to < .0005 in. (0.012 mm).
The T-1295/T-1296 are designed so the measuring plane of the target is at the face fhlateainting stuggiving
better accuracy on spindle alignments.
Accelerometer rotation axis (6th axis) helps to orient the PSD sensor axes to the alignment axes of the spindle.

Lithium polymer rechargeable battery with 14 hoofrbattery life.

=A = =4 =9

1
1
How to use the F1295/T-12% Targets

The T-1295/T-1296 Targets are designed for use with théORSP in Doubldlink Mode (center/angular measurements)

or Scanning Beam Mode (flathess measurements usingthe 2 SP6s r ot ating scan pl ane)

(12.69 mm) mounting stuidr mounting spindles and fixtures. The center of the target PSD sensor is aligned to the
mounting stud to <.0005 in. (0.012 mm).



Center Mode

This is the default mode when the target is turned on. It is recommended to use
light/dust shield while using the target in center mode, which is held in place witt
magnets. While in this mode, the values showthéMultiTurn10 Software

displays show the center (offset) values of the target relative to the laser beam.
follows the same sign convention as shd®age41, Interpreting the + and Signs

in the Live Displays

Angular Mode

To use the T1295/T-1296 Targets in Angular Mode, insert thd Z95A0-3 Lens
or the A1295A0-6 Lens making sureo line up the red or yellow dots at 12:00 Figure 5 - Figure 5- T-1295/T-1296 Target witf
when you insert i(seeFigure 6). Then click on théngle button in Step 2 or 5 !lght shield installed

(see below) and the values will switch to the angular display. Using the lens,
converts the display readings in MultiTurn10 to angular values with the following
raw-value resolution:

T-1295A0-3: in/3in. (mm/76.2 mm), which is converted ire thoftware displays
to: in/ft or mm/mwhen you click on the Angle Button (skgure below). —
T-1295A0-6: in/ 6 in. (mm/152.4 mm), which is converted in the software displa; [T ‘
to: in/ft (mm/m) when you click on the Angle Button. oy Bee

Notethatif the displays are left in Center Mode, then the values shown in the
displays areaw values and will be in the units shown above.

Figure 6 - T-1295/T-1296 Target with T-1295A0-3

Step 5: Record Subspindie/Turret Rotation Axis Data Lens installed correctly

V N/A V .0809

H VZ R H | .0841

Center = o Ang
Polling: - - Anglel Offset

Target: LRI E S T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth Averaging:

Figure 7 - MultiTurn10 Step 5 i showing Angle Mode turned on

On TGT LED
will blink in

Scanning Laser Mode Scan Mode

The T-1295/T-1296 Targets can be converted to scanning targets to be used with th
L-702SP laser iscanning Mode which creates a laser plane. To change, the
T-1295/1296 target into Scanning Mode, make sure {i@24SP igurned offor the
laser beam is blocked. Then press and hold the Power ButtorON-i&T LED will
blink instead of being c2AxdGemardades Sege on S whet
page 4on how to put the E702SP into Scan Mode. To return thd295/1296 to Figure 8 - T-1295/1296 Control Panel

2-Axis Center Modepower down the target and turn it back on.




Note You must also put MuKurn10 into Scan Mode using the dropdown list in Step FLUL S

T-1295/T-1296 ONTGT LED

TheON-TGT LED has several colors and actions to indicate certain functions:

Continuous Greei means the target is detecting the laser beam properly.

Continuous Red means the target is not detecting the laser beam.

Rotation:

SNS5-10003-2
Default Target
Karl's Target
. SN95-10003-2x
SNS5-10003-Scan | | 6.l
Bl T-1295-2x-95-10011 | -.0C
ELE L T-1295-3in | .0C
J T-1295-Scanning  —

Blinking Greeri means the target is detecting the laser scan plane (Scan Mode) pro
Blinking Red’ means the target is not detecting the laser scan plane (Scan Mode). I

Bluetooth LED - Green means that the Target
is connected to the computer. Blinking yellow
means data is being transmitted

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

On Target LED - Red means laser is blocked, green
means laser is on on target Blinking green means
Scanning Laser Mode (L-750)

Battery LED - Green
_ means ok, yellow means
charge

Figure 9 - Target Scan Mode Selectio
Step 3
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How to Pairthe T-1295/T-1 2 96 Tar get

For your computer to see the Bluetooth device, you need to turn it on.

1. Tap onStart (the Microsoft Logop> Settings Documents
2. Navigate taDevicesand go tdBluetooth

Pictures

Settings

Power

8 ° O [{ib. 2 5R. M™cCo.

Or click on theBluetoothicon in the system tray and clic S s D
on Add aBluetooth Device e e

Show Bluetooth Devices

Send a File

Receive a File
Join a Personal Area Metwork
Open Settings

Remove Icon

3. Make sure the Bluetooth toggle isinf@ap osi t i or g
know it i s workin 9 because & Home Bluetooth & other devices
AYour PC i s searchin g for St 1| Add Bluetooth or other device
devices. 0) Bl o e
4. Click onAdd Bluetooth or other device | % Biuetooth & otherdevices @ o
& Printers & scanners Now discoverable as "LAPTOP-QI3JOHIU
0 Mouse
Mouse, keyboard, & pen
& Touchpad HID-compliant mouse
Typing O 4
Wireless Keyboard Filter Device
& Pen & Windows Ink
& AutoPlay Athne dailans
5. Select the device type you want to connect (usually you Add s device
selectBluetooth). You will see the devices listed undédd 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
Xbox 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 EEsliEmEin
enter code

Cancel




6. Enter1280for the passcodéf promptedand hit Add a device
ConneCt YOUF Target |S now palred and ready tO be Make sure your device is turned on and discoverable. Select a device below to

connect.

used. Exit Settings window

Cancel

Add a device

Your device is ready to go!
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LathelO Hardware Overview
L-702SP Spindle & Scan Laser

The ModelL-702SPLases havea low-power, Class |l visibkight laser designed to mount in the spindle of a machine
tool to project its axis of rotation during alignment. Vertical and horizamigllarcontrols allow tle user to fineadjust

thelasee ngl e t o t he spi ndl éls7sO28Risaesignedtfor applicasionowhere tletdistdnceo n .
between target and laser is approximat€l@ft. (30 m).

In addition to the spindle laser, the7D2SP features an automatically rotating turret that sweeps a laser scan plane
perpendicular to the laser bedon checking crosslide/turret axisquareness and muttirn milling axes.

Built-in levels on thesidesprovide easy indexing when inverting fnror correction readings. A .4995 ({@2.7 mm)
mounting stud simplifies fixturing and can be removed to adapt the unit to custom fixtures or other alignment
applications.

The L-702SPfeatures a builin, rechargeable, lithiurion battery that provides operatitor up to8 hoursof battery life.

TheL-702SPworks with any Hamar Lasdarget, readout, or

interface andan be used for many types of alignment jobs,
including spindle and bore alignment, and measuring and

correcting the alignment ofworkpieceon the machine.

Applications include:

1 Horizontal Boring Mill Indexing Checks for Dedgore
Applications

{1 LatheTurning applications (cylindrical, OD/ID grinders,

lathes)

Horizontal and Vertical Machining Centers

il
1 Multi-Turn Machining Centers

Figure 10-- L-702SP Spindle Laser and Scan Plane

Warning - Do not stare into the beam.
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Laser Control Paneland Functions

The Status LEDs

9 Status LED redi indicates the lasaés powerecbn.

1 Low Battery LEDI red- blinks if the batterys low andneeds charging.

1 Charging LEDi yellowi lights when the rechargeable battery is chargingKgpee3).

The On/Off Button
Press thé/O button once to turn it on and preasdholdto turn it off. The 1/O LED wiill
illuminate when the power turns on.

Laser Modesi Beam Laser

There are 3 laser modéseeFigure 11):

3. Beam modei the laser beam is continuous. This is usedstan Mode and fdegacy
targets using the-858 Computer Interface and Scan Mode. The STATUS LED will
continuously on (no blinking).

4. Blink ModeT this is used for zaxis cabled targets using thelR07 Readouts in Pulse
Mode. The STATUS LED will blink continuously.

5. Double-Blink Mode i this is used for the-1295/T-1296 Targets. The STATUS LELCFigure 11-L-702SP Control Panel
will blink twice and pause (continuously).

To change the mode, press the power button once. You can keep pressing the butttagide tothe next mode.

Switching L-702SP Turret to Scan Mode

To create the {702SP perpendicular laser scan plane, a flip mechanism is used to move a pentaprism into the laser be:
that bends the beam 90 degrees. This creates a perpendicular laser beam that emits from the side of the spindle, whic
then rotatedd create the scanning laser plane.

To switch the E702SP tdScan Mod€laser plane), you must first put the laser iBeam(continuousMode Then the
pentaprism optic in the turret needs to be rotated into place to create the scan plane by turning the ssRgew (2

- L-702SP Flip Mechanism for Scan Mgdé& hen press th&CAN button to turn on the turret laser rotation and create a
scan plane. Press tB€AN button again to turn it off

Thepentaprisnflip mechanism is controlled by a
Aflipo screw i n(seefigare 12o p
Use a standard screwdriver to lightly turn the screw
until you feel a fAclick
magnet that holds the prism in place. You can conf
that the mechanism is properly in place by noting if
the laser beam emits from the holghe side of the
turret.

Scan Plane
Configuration

T

arning 7 do not overturn or attempt to tighten the

Figure 12- L-702SP Flip Mechanism for Scan Mode
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AJ/C Connector

The L-702SP comes with a rechargeable battery. The connector is Beoavn

L-702 A/IC Adapter Connector

Pitch/Roll Adjustment Knob

The adjustment knobs udéferential

micrometers, allowing both coarse and fine

functions(seeFigure 13).

Set Scraw

1 CoarseAdjustmenti loosen the set screw to
enable the coarse adjustment.

1 Fine Adjustmenti tighten the set screw to
disable the coarse adjustment and enable the
fine adjustment (it rotates within the coarse
adjustment), which is 12 times finer
adjustment resolution.

Figure 13 - L-702SP Pitch and Ro
Adjustments & Differential Micrometer

Re-Centeringthe L-702SPLaser6 s Angul ar Adj ust ment s

Al Ha ma r-702SR kasers @re fadtery
gualified (pre-aligned)to the mounting studTo T
obtain accurate spindle alignment restittis : : . mounting

base

importantto adjustthelaserbeamso that it is
aligned(buckedin) to the pindle axis of
rotation (AOR) to remove any mounting errors
which are alwaypresentAfter the alignment, it f* . '-.
is always a good idea to put the angular ’ )

adjustments back in the center of their ok st sodeber b

adjustment range.

This must be done with the Pitch Axis and the
Roll Axis

To return the angular adjustments to the middlg
of their adjustment range, adjust fPikch and
Roll coarseadjustment axes so that the bottom
of the L-702SP base cover is aligned to the
white line on the mounting base (d&@gure 14).

Figure 14 - Returning the L-702SP Pitch/Roll Adjustments to the middle of their range
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L-702SP Laser Dimensions

5.85in.

[148.59mm]

.49%in.
[12.45mm]

S

. —

Side View

3.09in.
[78.49mm]

5.20in.
[132.08mm]

Front View

1.40in.
[35.56mm]

[66.04mm]
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L-702SP Spindle Laser with
Scan Plane

.50in.
[12.7mm]

©13.72in.
[94.5mm]



LathelO0 Hardware Overview
L-702SP Mounting Accessories

A series of mounting fixtures for the I02SP Laser and-T295
5-Axis Universal Geometry Measuring Target to aid in measurini
hardto-measureaxes on enclosed machining centers, boring mill:
and multiturn machines.

L-702MB Laser Mounting Mag Base

Used to mount the-{Z02SP on flat surfaces f(geeFigure 15):

I Flatness measurements of surfaces.

1 Flatness, straightness & squareness measurenfantchine
tool axes.

To holdthe laser in place, use the thumb screw to tighten the
mounting stud. Make sure to tighteéwery tight to ensure a rigid
mount and avoid laser drift issues.

Figure 15 - L-702MB laser mounting mag base

L-702RAi Right Angle SpindleMounting Fixture

Used to mount thed{Z02SP Laser and-T295 Target atight

angles to the spindle axis for use(saeFigure 16)

1 Boring mills.

9 Horizontal and Vertical Machining Centersn@asure
other axes with the-Z02SP mounteth the spindle.

M Multi-turn machines to measure X & Y axes

To hold the laser in place, use the thumb screw to tighten th
mounting stud. Make sure to tightiéwery tight to ensure a
rigid mount and avoid laser drift issues.

T-242 Target Straightness MeasurirBase

Used to hold the -TL295 5Axis Target to measuthe vertical
and horizontal straightness of machine tool ams$surfaces.
Comes with XY micrometers to centehe target to the laser
beam in X (H) & Y (V) anchmagbase and set of pogtsee
Figure 17).

T-243 Target Flatness Measuring Base

Used to hold the -TL295 5Axis Target to measutheflatness
of machine tool axes and surfaces. The tageates 360° on a
very flat surface built into the-243fixture to ensureghe target
can always be pointed at the laser. Tamess otarget
rotation ist+ .0001 in. (0.0025 mm(seeFigure 18).

=0

Figure 18- T-243 Target Figure 17 - T-242 Target
FlatnessMeasuring Base Straightness Measuring Base
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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.

Lathe9and MultiTurn10 arelesigned to measure and align the spindle@iistation(AOR) to the tailstock, saddle or
turret guideways. It is also used to check4faxis alignment of the tailstock or sspindle to the headstock AOR. The
software fully compensates for mounting errors of both the laser and targéighiyhaccurate results.

In lathe alignmenthe L-702SPis mounted in the headstock spindle and aligned to the AOR. -PB& Target is then
mounted in the tailstock chuck or in a fixture on the sadafid then the straightness and flatness of the guideways is
measured relative to the702SPlaser. The leastquares,bedti t al gori thm i s used -tiot @ a
line for the straightness data. This slope is a measure of the headstock aligaratietism)to the lathe guideways.

If the headstock rotation axis (AOR) is parallel (aligned) to the guideways, only then can the tailstock center or a sub
spindle AOR be checked for alignment to the headstock AORTTI#95, 71296 andT-261 offer arealtime, 4-axis
display of the tailstock, sugpindle or turret centers or AOR relative to the laser beam (headstock AOR)

The same process is followed in MultiTurnbiit with the addition of the X, Y and Z axes of the machine head. MT10
also allows for measurements of these axes and also calculates the squareness or parallelism between them.

Hardware Mounting

ThelL-702SP Laser,-1L295/T-1296 and 1261 Targes all have a standardized .4986
(12.69 mm) mounting stugeeFigure 19) that simplifies fixturing and can be removed to
adapt the unit to custom fixtures or other alignment applications. An5Q2.7 mm)
reamed hole that is square to a face is all that is required to mount the laser/target mot
stud. The mounting stud also has a2 threaded hole in the end of it.

- -

Typically, thelaseris mountedn the headstock chuck or collet. For large lathes, this may “[1?52?61
involve creating a fixture to hold the laser in pladée T-1295/T-1296 orT-261is “f‘ggm-m] '

mountedn the tailstock chucksubrspindlechuck or the turret center.
Figure 19- L-702SP Mounting Stud

Maintenance and Cleaning

The spindle to be aligned should be checked thoroughly to ensure that it is clean and working propeslindows on
the T-1295/T-1296 and 7261 should be clean and free from dirt, thumbprints and other smudges. The same applies to t
L-702SP pentaprism.

Tools and Equipment

Determine all the necessary tools and equipment (other than what Hamar Laser supplies) that will be needed for
performing an alignment, such as torque wrenches, shims, and equipment manuals.

Other Considerations

1 Measure the travel distance of the tailst@uiyspindleor turret. This information is necessary for the software setup.
Use only the distance that the unit realistically travels during use, not the full distance of which it is capable.
1 Keep records of all procedures. Log all data file names and keep record copies of all reports and printed data.
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Target Calibration

TheT-1295/T-1296 andl-261 Targes must also be calibrated. When purchased as part of a system, target calibration
factors are providedisually on a USB thumb drive located in the shipping d¢atee target is purchased separately, it
should be calibrated before ugdiscan be done at the facyoor on siteusing the A807 Calibration Fixture andead8

available for purchase from Hamar Laser. Theedare is included in Appendix Target Calibration beginning on
Page83.

Hamar targets are designed to give accurate readlagpitesmall mounting errogswith no field adjustment. Attempts
by the user to radjust the target to fix centering or angular errors are strongly discouraged, as this can lead to damage
inaccurate alignment and will void the warranty.

Warning!!

Attempts by the user to adjust the internal mechanism of the laser and/or target can
cause damage and void the warranty.

17



Lathel0 Hardware Overview
The L-700Spindle Laser System

The Model L:700 Laser is a loypower, Class Il visibléight laser designed
to mount in the spindle of a machine tool to project its axis of rotation
(AOR) during alignmentThere are 4xes of adjustmenn the frontof the
laserthatallow the user to fineadjust the lasesingleandcenterto the
spindlebs precise axis of rotati
for safety.

The L-700 is designed for applications where the distance between targe
and laser is approximatebp ft. (15m).

Built-in levels on the top and bottom provide easy indexing when invertii
for error correction readings. Other features include a shutter to protect
optics and an LED to indicate when the beam is on. Power is provided t
laser by a standard 9V ety for up toeighthours of operation. A ®in.
(22.7 mm) mounting stud simplifies fixturing and can be removed to adapt _

the unit to custom fixtures or other alignment applications. Figure 20-L-700 Spindle Laser

The L-700workswith any Hamar Laser target, readout, or interface. They can be used for many types of alignment jobs
including spindle and bore alignment, and measuring and correcting the alignmerdr&peceon the machine.

Applications include:

1 Transferline spindles

1 Rotarydial machines

f Turning applications (cylindrical, OD/ID grinders, lathes)

Laser Controls

The On/Off Switch

The laser has a small ON/OFF switch, located on the bottom of the lase
housing behind the lower bubble leve¢€Figure21). When the laser bean
is turnedon, the red LED on the faceplate lights up to safely indicate that

unit ispoweredon. On/Off __ o
Switch

Figure 21 - On/Off Switch
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The Shutter Control

The shutter control closes off the laser beam to protect the user from accidant=! Angular B iatin
eye contact with the beam. It also protects the laser's lens from dust or Adjustments Ad]usgme,?ts
damage. The shutter control is a simple slotted screw head on the lower |
side of the faceplatseeFigure 22). Use a straightdge screwdriver to open

Laser Beam
or close the shutter. Emitted Here

Centering and Angular Adjustments

The laser also has centering and angular adjustments on the faceplate. Tt

beam is emitted from the large hole in the center. i
utier

shows the location of the various adjustment screws. Control LED

Figure 22 - Shutter Control and Adjustments

Replacing the Battery

The L-700 Lasers use a standard, replaceabieltSattery for up t@ hours of continuous
use. For best results, use alkaline or rechargeable wtialletium (NiCad) batteries. ]

To install or replace the battery:

1. Remove the battery cover.
Using the 3/32n. hex key included with the laser, loosen the two hex screws on ei
sideof the bubble level. The screws do not need to be removed.

2. Slide the cover out.
Pull the cover straight out of the laser to access the battery.

3. Replace the battery.
Remove the battery (rock it gently from side to side to disconnect it) and replace |
with a new 9volt battery. Make sure the battery is seated in the clips. If the battery
won't snap in, check to see if the clips are bent or distorted.

4. Slide the cover on and tighten the screws. '|‘|]|l]|||l J
5, e ("

%%:ZH|mnm..u...mn|u :
Al 9-Volt

Battery f|f--
D1

Figure 23 - Replacing theL-70C
Laser battery
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The T-261A 4-Axis Target

The T-2614-Axis Target reads both center and angle (pitch and yaw
simultaneously, allowing a retime display otthealignmentdata The
resolution is00001 in/ft (0.00083 mm/mj)n angle and .0OGIL in.
(0.00025 mm) for centavhen used with the 858 Computer
Interface Two bubble levelgn the top and bottomake it easy to
position when inverting for NORMIN readingseeAppendix Ai The
NORMIN Procedurgbeginningon Pager7).

When the target is purchased as part of a system, it is calibrated at
factory before shipping. If the target is poased separately, Hamar
provides calibration factors that must be entered inahel0 A
calibration fixtureand software aralsoavailable from Hamar Laser
and can be usddr in-housecalibration.The procedure is outlined in
Appendix G Target Calibration beginningon Page83.

Figure 24 - T-261A Four-Axis Target

The R-358 Computerized Interface

B Lathel Lathe Project - lathe test o x

The R358 computer interfacprovides high accurac N i Help

(.00001in. or 0.00@5 mm resolution) for C Step 8: Talstock/Turret Alignment )
downloading live target data into a computer emoE——— BRSNS s
attaches to the computer wthUSB cableis v sgg_?: H ?BC"DJ
powered by a lithium iobattery for long life and Vv N/A H N/A
usage. The RB58automatically turns on when the = e

B Polling: +sssseere Rotation: | 0° = _ orrset JIETH
target starts taking measurements. An AC rorger: RS RR 1255 &-Ave (2518 Time) L/ s Toom =

adapter/charger ig@vided, and the unit features =g 0800 R
ChargingandPower LED indicators. AT q ]

Hamar Laseros Alig 1= & : - Ll

& - .0500

Hamar Laser provides alignment software as 4 e | ()

standalone programs. The latest softwateaitel0 ; '
TOHPOMO T T Project:laths test Preferences... Notes... Unitesin, in/ft

Older programs includeathe9,Spindle8 and Read8.

Figure 25 - Lathe10, Step 6 Tailstock/Turret Alignment
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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.

Hardware Configuration

Lathe1Qis designed to measure and align the headstock spindle axis (AOR) to the tailstock, saddle or turret guideways
is also used to check theagis alignment of the tailstock or subspindle to the headstock AOR. The software fully
compensates for moungjrerrors of both the laser and target with extremely accurate results.

The -703Shas2-axi s adj ustment to align the | aser beam to th

1 Vertical Angle
9 HorizontalAngle

In lathe alignment, it is best theckthe tailstock or saddiguidewaysalignment tathe headstock spindle axis. To do

this, the 1-700L-703Sis mounted in the headstock spindle and aligned textiseof rotation AOR). TheT-1295/T

1296 Target of-261 Target is then mounted in the tailstock chuck or in a fixture on the saddle, and then the straightnes
and flatness of the guidewaggemeasured relative to the laser. The leagtares, bedit algorithm is used to calculate

t he sl opefiotf 0 tlhiend bfeen t he straightness dat garalleligmitos s |
the lathe guideways.

If the headstock AOR is parallel (aligned) to the guideways, only then can the tailstock center or a subspindle AOR be
checked for alignment to the headstock AOR. THE95,T-1296 and 261 offerareattime 4-axis display of the
tailstock, subspindle or turret centers or AOR relative to the laser beam (headstock AOR).

Hardware Mounting

Mount the laser in the headstock chuck or collet. For large lathes, this may involve creating 75 in.

(1.9 cm)

fixture to hold the laser in place. Mount the®1 in the tailstock chuck, subspindle chuck or <« >le«—
the turret center.
o . _ —»| € i
Both the target and laser have a standardized #99E2.69 mm) mounting stud that simplifies —
fixturing and that can be removed to adapt the unit to custom fixtures or other alignment ¢
applications. A .50@n. reamed hole that is square to a face is all that is required to mount the
laser/target mounting stud.
.45}53}1'11 L
4995 in,
12.67 mm
12.69 mm
I

Figure 26 - Target &
Laser Mounting Stud
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Tools and Equipment

Determine all the necessary tools and equipment (other than what Hamar Laser supplies) that will be needed for
performing an alignment, such as torque wrenches, shims, and equipment manuals.

Other Considerations

1 Measure the travel distance of the tailstock, subspindle or turret. This information is necessary for the software sett
Use only the distance that thrisrealistically travels during use, not the fdistancesincethis might negatively
affect the alignment results.

1 Keep records of all procedures. Log all data file names and keep record copies of all reports and printed data.

Qualifying and Calibrating Lasers and Targets
L-703S Laser

The | aser needs to be set so ilLt703S Angular AdjustmenPagestfoe details.f i t
L-700 Laser

The L-700should beiqualified) or aligned to its mounting stuzkfore useThis is done using the-801 Laser Alignment
Fixture andLathe10Step 2: Qualify Laser. Thisis fairly important since it maximizes the 100 adjustment range for
each of thdour alignment axe¢seeAppendix B Qualifying the Laserbeginning orPage78).

TheT-1295/T-1296 andr-261 Target must also be calibrated. When purchased as part of a system, target calibration
factors are provided. If the target is purchased separbtaiyar normally provides the calibration factors that need to be
entered irLathel0 Field or inrhouse calibration is possible using @u807 Calibration Fixture and Read8, available for
purchase from Hamar Laser. The procedure is includagmpendix G- Target Calibration beginning orPage83.

Hamar targets are designed to give accurate readieggitesmall mounting errorsvith no field adjustment. Attempts by
the user to r@djust the target to fix centering or angular errors are strongly discouraged, as this can lead to damage
inaccurate alignment and will void the warranty.

Warning!!

Attempts by the user to adjust the internal mechanism of the laser and/or target can cause damg
void the warranty.
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Installing the (RS-232) USB to SeriaPort Driver for R-358 Computer Interface

This driver is required for the-B58 Computer Interfacéo communicate with targets via tR&SRS-232/USB converter
cableand thecomputetUSB port. The driver creates a virtual COM Port that is recognized by the applications as a
standard serial port.

UC2324_Win 7_64bit - InstallShield WD\?rd
Note 1: You mustinstall this driverprior to connecting the device(S| chaose Setup Language
to the Computer through the USB port. Select the language for the installation from the chaices belaw.

Note 2 This isnotrequired for the T1294/1295/1296 Targets.
Chirese [Simplified)

. . Chireze (Traditional
Installing the Driver e ——

Fretich [Canadian)

1. Insert the Flash drive in an available USB port. French [Standor

2. SelectMy Computer, locate th(REMOVABLE DISK lifen
icon and click to open it. Kevoan

3. Select the USB Drivers folder. Spanish

4. Open theGUC232A Win8folder anddoubleclick
GUC232A_Windows_8_Setup.ext initiate the
installation process. THastall Driver dialog box
displays.

5. Select the language for the installation and dhekt to
continue.

6. Once the installation is complete, tmstallation Successfulmessage displays. Cli¢knish to exit.

< Back [ Mt > ][ Cancel

UC232A_Win 7_64bit - InstallShield Wizard I}

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed
UIC2328 'in 7_E4bit. Click Finish to exit the wizard,

< Back Cancel
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Connecting to the R358 Computer Interface

Ha mar L 858€ompwer IRterface works with a portable computer to automatically upload the target data into the
software to perform calculations, display live laser béadtarget position information, and plot results. Th838

attaches to the ooputer witha USB/RS232 converter cable and is powered Bghaum-ion battery or an AC adapter.

The resolution of the measurement is .00001 in. (0.00025 mm).

IMPORTANT NOTET you must install the software driver for the USB calB&FORE plugging in
the USB cable into your computefThe driver is located on the same thumb drivelaghel0software

Please sefage235 (aboveXor detailson installing the driver.

Before using the 58 Computer Interface, ensure that the battery is fully charged or that the AC charger/adapter is plugg
in.
1. Connect the T-261 target to the INPUT connector on the FRONT of the 858 Interface.

The interface can support oneis target. It can also support tw@#s targets with the use of an optional splitter
cable. Make sure to screw in the flegad screws to securely hold the connector in place.

R-15B INPLIT COMPUTER
INTERFACE

°. 2
LASER . CHAREE  AHWER @ 2000 @
v FvoGBnA

00000000
Draman @\ Boooooo | [

Front Back

Figure 27 - R-358 Interface Connections

Note: The R358 is powered on by the software. When you click any of the Lathel0 steps that have live data displ3&8 the R
automatically turns on and |ights the green APower o LED.

2. Connect the R358 Interface to the computer.
Connect the R&32 extension cable provided to the BACK of th838 (labeled COMPUTER) and screw in the
plastic thumb screws. Then plug the USB/RER Converter cabliato the RS232 extension cable and then ithe
computer USB port. The connector for the cable is located on the BACK of the unit.

3. Power on the computer.
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Lathel0 Alignment Software System Requirements

Physical memory (RAM)16 GB recommended

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

Available Hard Drive space: 10 GB minimum

Video Resolution: 366x 768 minimum (32bit color) with hardware acceleration and dedicated video memory.
Windows 1011 professional editions.

= =4 =8 =8 =4

Before installing Lathel0, ensure that your computer has the latest Windows Service Pack and critical updates. To find
security updates, visitww.windowsupdates.com

In addition, software for reading .pdf files, such as Adobe Acrobat, is necessary to access the program documentation
read alignment files saved in this format.
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Installing Lathel0

1.

2.

Insert the USB flash drive provided into the USB port on the laptop (=

tablet PC.

Removable Disk (H:)

If your system is configured to do so, the AutoPlay window displays|| s~

Click Open folder to view files

If the AutoPlay window does not display, cli8kart>Run. Click
Browse>My Computer and select the USB flash drive.

General options

“ Opu\foldummﬁes

dows Explorer

Usehsmvefnrbodup

Note: .NET 4.0 framework must be instalieseePage25if you are ifa Use this drive for bac

unsure if this has been installed.

Click setup.exeto begin thd_athelOinstallation.

View more AutoPlay options in Control Panel

=- A @

Date modified

11/18/2014 2:54 PM
11/18/2014 2:56 PM
11/18/2014 2:56 PM

Orgenize v w4 Open Burn New folder
=| Manuals - i
Musi
o it . Manual
&= Pictures
I MS_Frameworkd _x86 64
@) Software :
£ ] Support Tech |. MSAccessDatabaseEngine
= »ppo 5 ﬁlnstall.msi
ﬂ Videos =
) ) setup.exce
A Amy Smith
1M Computer
€ Network - <« n

— f! 5 items selected Date modified: 9/24/2014 11:25 AM - 11/18/2014 2:54 PM

9/24/2014 11:25 AM
9/24/2014 11:24 AM
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Getting Started with LathelO

Hamar Product Registration

In order to protect against softwapieacy, we have ot =
implemented a simple product registration procedure. Afte Hamar Product Registration for

Hamar product is installed and when the program is run fg -

the first time, the user is prompted to enter the Product PC ID Code

Registration Code (sdgégure 28). To obtain the Product
Registration Code, send the PC ID Code (automatically
generated) displayed on the screen to Hamar Laser Supp|
(Support@hamarlaser.com Hamar representaiwill
issue a Product Registian Code via ematio complete the
registration procegseeFigure 29).

CCoB 99AD BA1E 01C6

Enter the Product Registration Code and dRegister
Product The product is now registered.

Enter Product Registration Code

Paste from Clipboard

Cancel
Figure 28 - Product Registration Screen

& Hamar Product Activation X

Hamar Product Registration for
-

“PCID Code -

CC9B 99AD BA1E 01C6
To begin usind.athe1Q doubleclick theLathel0icon on your
desktopor select the program from the Windows Start Menu. Tl
initialization screen displays, providing the number of the curre
software version.

Enter Product Registration Code

ccoB [ 990 M BA1E B o1ce
Paste from Clipboard

Figure 29 - Enter Product Registration Code
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Creating a New Project File or Opening an Existing Project File

WhenLathelOopens, théroject Selection & Lathe 10 Projects - o X

screen displays. Here you can:

I Open Project select one of the recently
saved projects and clicBpen Projecto
open the project. You can also doubliek
the filename to open it. (@ woriso-ze8  amveoezaeem |

1 New Projecti click here to enter a filename
and create a new project.

1 Browsei Click here to open the Windows
File Open dialog box and browse for a sav
file, either from another folder or from a
USB drive.

f Exit Lathe10 this closed athe10

CASER Lathe 10 Projects

Recent Projects

All Projects

_ o O Morisek- 2458
Note: This screen can also be accessed by clicking

Open Projectfrom theFile menu.

Project File Name: \ Open Project

To create a new project, clidkew Project and @ New Project Name X
enter a project name.

Project Type

@ Lathe Project

Project Name

To open a saved project file from another folde

or USB drive, clickBrowsefrom theProjects
pop-up, browse to the desired folder and doubl
click the project folder.

Project File Name: Open Project
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SavingProjects and Data

File Location

Files are saved in the
Documents/LathelQprojectsfolder.

Each project is saved into a dedicated folder in
Projects folder that yospecified inthe New File
dialog box.

File Structure

In eachLathelOfolder, there arseveraldata
files.

1 The***. L10file containsall the data taken
during thesession

1 The** *L10.backup* arébackup files
recorded duringachsessioryou save data

The datgormat for these files is XML. The file
can be opened in Notepad and viewed there.
data is recorded in microns. Divide all values
1000 to gemillimeters

Warning! Do not delete or modify theL10|
files in these folders ad athel0will be unabl
to open the project]

Restoring File Backups
To restore older versidmackup

1) Rename origindile to something else,
or delete it

2) Rename backup by removing the
i . bac k u pnrihé expanaple,tchang
L3.L10.backupio L3.L10

» ThisPC » Docurnents » LATHE 10 » Projects »

Converting Raw Data Values in CSV files to Inches or Millimeters

)l
il
il
il

To get inches for dimensions and center values:

0 Hew S 9
1 This FC e e
o — s :
Fi name: | | Lathe prajects 119) -
Cancel
Marme v Date modified Type Size
| Mori Sek - 2438.10 3/31/2022 1:19PM  L10File 17 KB
M:I Mori Sek - 2458,L10.backup 3/30/2022 £:08 PM BACKUP1 File 16 KB
|| Mori Sek - 2438.L10.backup2 3/20/2022 &09PM  BACKUP2 File 12 KB
|| Mori Sek - 2438.L10.backup3 3/20/2022 5:47PM  BACKUP3 File 12 KB
Mame Date modified Type Size
[ ] 3L 9/19/2022 3:38 PM L10 File 16 KB
| ] L3.L10.backup 4/8/2022 8:35 AM BACKUPT File 16 KB
| ] L3.L10.backup2 4/5/2022 2:47 PM BACKLUPZ File 15 KB
| ] L3.L10.backup3 4/5/2022 2:33 PM BACKUP3 File 15 KB
| | L3.L10.backupd 3/31/2022 &34 AM BACKUP4 File 14 KB
| | L3.L10.backup5 3/23/2022 2:15 PM BACKUPS File 13 KB
inclescron value/1000) / 25.4

To get in/ft for angular values: in/ft = mm/mm value *12.
To get mmés for dimensions and center values:
To get mm/m for angular value: mm/m = mm/mm value*1000
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Lathel0 Main Screen Summary

Step 1: Set UpLathel0- Enter the headstock and
tailstock dimensions, choose the number of points t
be recordedor the lathe and saddle guidewayd
enter the alignment tolerances. The dimensions are
used to calculate shims when aligning the headstoc
tailstock and/or turrets. The alignment tolerances al
automatically applied to graphs.

Step 2: Qualify LaserSpindle Axis- Align the laser
to the headstock spindle axis by following the
NORMIN procedure Display offsets are
automatically calculated and applied, so the user

Step 1: Lathe Setup

Headstock/Tailstock Dimensions Tolerance Bands

Stralghtness
| +/- D003 I
Tatistock - Centor

| +/- D003 I
Talistock - Angultar

| w/in 0005 |
Spindie Axis Paraiieftsm-TS

| w/in 0005 |
Spindia Axis Parall.- Saddie

| w/in 0003 |

Data Points
Bed Data-Point Spacing
Number of Points | &

HSA .00

HSB 00

Starting Point Number 1 Headstock

Saddle
¥ include Saddie?

Number of Points |8
Spacing Increment | 6.00

X-Slide
B nclude X-Slide?

Number of Points ¥

Spacing increment 100

Squareness
| w/in 0007 I

adjusts to zero the angular or center adjustmtents
makethemparallel and coincidemwith the spindle
axis of rotation (AOR).

Pitch/Yaw
Overall 0010
Point-Point |.0002

Preferences.. Notes...| Units:in,in/ft

TETPOOEMS pProject:Mori Sek - 2458
Step 3: Bed StraightnessPitch/Yaw & Spindle-
Axis Parallelism - After qualifying the laser,
straightness data is recorded for tailstock bed ways, the turret (saddle) bed ways or both, using the number of points
selected irStep 1 LathelOrecordsup to4 axes oflata (\:center, Hcenter, \Vangle(pitch), H-angle(yaw)) at each
location along both sets of bed ways. This is especially helpful where the tailstock and turret (saddle) ride on separate
machine ways. To take the data, the target is mounted in the tailstock or turret (saddle) and moved along the bed to ea
point. Press the spacebar to record the values. When finidi@dResultsto view the alignment data.

Figure 30- Lathe10- Step 1 Dimensions & Tolerances

Step 3: Alignment Data Results After taking data, clicResultsto view alignment results for:

9 Tailstock guideway straightness
9 Saddle (turret) guidevay straightness
1 Headstock spindiaxis parallelism to the tailstock guideways and/or turret guideaay® parallelism betwedpoth

sets of bed ways.

Step 3: Headstock SpindleAxis Live Move Screen In this screen, the headstock parallelism can be aligned to the
tailstock, turret (saddle) bed ways or an average of both. Shim values are calculated to align the eatistoe&time
angular display shows whether the alignment is in or out of tolerance.

Step 4: LatheBed Straightness Results and GrapbkAfter recording data iStep 3 Step 4displaysa summary of the
alignment results and a graph of the straightness for the tailstock guideways, saddle (turret) guideways or both.

Step 5: Record Tailstock/Subspindle Axis Data

After the headstock AOR has been aligned to the lathe bed wasftep 5to take data for the alignment of either the

tailstock center or a subspindle AOR to the headstock spindle AOR. disealata points are taken to measure the

mounting errors and calculate the alignment results, which are compdneddterancesand agraphicdisplay illustrates
the alignment

Step 6: Tailstock/Turret Alignment Live Move Screen- If the data recorded iBtep 5is out of tolerance, the
misalignment can be fixed tBtep 6 LathelC0automatically aplies display offsets, so the dalisplays show the actual
alignment results, which update in real time. It also calculates the shims necessary to align the tailstock or turret. Live
spindle graphics automatically update with each move, showing how the alignment is progressing.
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LathelO File Menus

The File Menu

New Project
Open Project

Save Project
Save ProjectAs

Export Axis
Data to CSV

Exit

Opens gopupto enter a filename for a
new project.

Browse folders to open a saved project.
Saveghecurrent project.

Allows you to change the filenanaad
start a new project based the current
filebdbs dat a

Exports data to a CSV file typevhich can
then be opened in Excel. Opens a Save |
Window to enter the filename.

Stores all current settings, prompts the us
to save any unsaved data, and eixitthe10

The Tools Menu

Preferences
Print Report
Show Axis
Diagram

Show Target

Opengthe Preferences window to chan
units, decimals, target type, etc.
Printsareport of data and graphs

Opens a drawintggendof the machine
and identifies the axes

Communications

Trace

Opens a dialog box showing the
incoming target data packets, usually
only used for troubleshooting purposes

4B Lathe 10 Project - Mori Sek - 2458

File Tools Help

New Project
Open Existing Project

Save Project
Save Project As

Export Axis Data to .CSV file
Exit

& Expcet Aris Dt b T3 T

Orgenize »  Newlolder

g/ Puikiing Kamtemance Pobiems
[/ Ecternal Recpitnts

[ Geomelry Estemal
. This PC

M 30 Djacta

[

[ 4 Dozuments

A N

Fie ricsi Sk - 33m]

4 L ThePD & Documents s LATHE D &

Sve astype | oo fles (em)

~ Lide Folders

&5 Lathe 10 Project - Mori Sek - 2458
File Tools Help

Preferences

Print Report

Show Axis Diagram

Show Target Communications Trace

@ Machine Axiz Legend

NOTE: This program assumes that Point #1in any Axis is near the Laser.
\ 0K |
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The Help Menu

About This - _ _
Program: Usual info about the program. ¥ Lathe 10 Project - Mori Sek - 2458
File Tools Help

User Manual Opens a PDF of the manual. About This Program...

Instructions i User Manual

;\r/l-c}c?25 Sean Instructions on how to change Instructions -T1295 Scan Mode
T-1295/1296 Targets into Scan Modben Instructions -T1295 2-Axis Made
using the L702SPScanLaser.

Instructions i

T-12952-Axis

Mode Instructions on how to change

T-1295/1296 Targets int®-Axis Mode
when using the 702SPBeamLaser

Navigating Lathe10with the Status Bar

Software Steps
Theright blue arrow andeft blue arrowwill take youto the next screen, or click astepnumber on the Status Bar to
navigate to that step in the software.

E€OPAMMA TS Project:Mori Sek - 2458 Preferences... | | Notes...| Units:in, in/ft

Notes
Click Notesin the Status Bar to open a place to enter notes for the alignment. This information is printed in the report.

% Project Notes - Mori Sek - 2458 - 0 X

Write notes here...

Units
Displays the measurement units selecteldraferences(seePage33).
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Lathe 10 Screens Preferences

Click Preferencego open gop-up to changd.athelOsettings

Note: If you are installing the software yourself, you will need to gériter Targetinfo (seePage34) and follow the procedure to
enter the target serial number and calibration factors. You can use-864 Without cabration factors but the accuracy will suffer.
However, the closer the values are to zéhe less the errors become, so even an uncalibrated target will produce accurate results if
the axes are aligned to zero or close to zero.

Project Information

Project Information

Entera project descriptiorctompany contact Project Description
informationand notes that will be displayed in the e
reports here. If you clickaclude Logo in Reports Company Gity StataZiP
and then clickBrowse, you can import a company Gompany Phone

Contact Name

logo to display on the report.

ContactE_Mail

You can also access thotespopup here (seleage Mactt
32) to enter notesThe information will be stored in
the Notes Popup and be accessible fronBtiagus

Project Notes.

Bar in all steps ot.athel0 8 ine Gompany Logo On eporia
~\Images\Hamarlogojeco I» 7!
Units - Digits
. . . . @ Program Opticns
Selectimperial (in.) orMetric (mm) and units for any
slope calculations. For slopes, there are 2 format: units: © Imperial (inches) @ Metric (mm)
. . Center Decimals: 0 @] €2 @3 04 €5
1 Inches/foot or inches/inch o e T o
T[ mm/m or mm/lOO mm SlopeDecimals: ®0 @1 @2 @3 04 @5

Slope Units: O In/Ft— @ Infin- ® mg/Meter ® o/mm

Note: The raw data coming from thie261 is expressed ir
units of in/ft The F1295/1296 Target raw angular unit i

expressed in in/3 in. for the 3 in. Lens and in/6 in. for th (___step2:Qualy Laser -SpindieAis__

in. lens. Lathe10, howevewyill automatically adjusthe V N/A Vv -.0880
angular data displays to show thergect angular units

chosen here when you click on #hegle button in the c::w N/A s:e Deal
real-timedsp | ay ar ea. | Anglg(pou ¢ Polling: Rotation: § 0.3 Offset | OFF

will see the numbers in the left display) but install the le Target: [EEE B 71285 4-Axis FL=6 / BlucToath Averaging: [T
then the values will be in units as described above.

Units - Decimal Display ® P crie e
Navigation

Select the desired number of decimal points to be = ke :I.m:er.la‘l(lf«;hef)a % :Iet.ﬂ:(mm) e

used forthealignment data displays. e - e

SlopeDecimals: ®0 @1 €2 83 04 @5
Slope Units: O In/Ft @ Infin ® mm/Meter ® /v

Axis Names

For inches, we recommend 4 decimal points for
center and angular values. For mm, we recomme
3 for center an@ for angular values.

Note: If choosing a higher resolutiotihannoted above,
we recommend changing the data averagingQt@r
higher to help reduce measurement noise for the last d
This will, however, causthe update rate to slow down
andany position movements in the target or laser to slc
down considerably.
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Target Settings

Show Target Rotationi This will show or hide the
target Rotation angle (in degrees) in the display scrt
in Steps 2, 3, 5 and 6.

Apply Target Rotation Adjustments i This will

apply atrigonometriccorrectionfactor for the display
values in Steps 2, 3, 5 and 6. This adjusts the displ
reading back to TDC (Top Dead Center) when the
target rotation value is not O or 180he default
setting is Achecked. 0

Show Target Lens Change Warning$ if you click

on Angle in the displays in Steps 2, 4 and 5, you wil
get a warning message to insert the lens. This togg
this message on/off for those who prefer not to be
warned.

Targets - Setup Procedure

When you buy a new system and laptop from HLI,
target setup and calibration factargalready pre
configured intd_athe10 However, if you are installing
LathelOon your laptop, then you must follow this
procedure to set up the target and enter calibration
factors.

1. Click theTarget button

2. Click Add New Targetto specify and set up a
targettype and computer interface if needddere
will be adropdown list of target types supported |
Lathel0. Pick the target type by clicking on it.

You will then be prompted to supply calibration
factors for the targets, which vary by target type.
You will need to supply the:

91 Serial Number
9 Calibration Date
M Calibration Factors
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Targets
-Target Settings

Averaging:

Show Target Rotation
Apply Target Rotation Adjustments
B Show Target Lens Ehange Warnings

Center

Polling: f Rotation: 0. |

LEN:ES T-1295-103-3in i T-1295 4-Axis FL=3 / Bl

® Program Ogtions o X

Targets
Target Settings

Avaraging: Em
Show Target Rotation
Apply Target Rotation Adjustments
W Show Target Lens Change Warnings

- Detined Targsts

Defoult Target TIo:N A-15189 / ZigBee

" Maint-2 T-1286 4-Axit FL*6 / BluaTooth

" Maint-2-SCAN_MODE  TIDA _ T-1286 Scan Moda (1 Axis) FL+6 / BlusTaoth |

Add New Target



@ Add New Target

Target Name

" A-1519-ZB
Target Type / Interface
8 Xgbee* Wireless Single-Axis
¥ ) Scan Target
ili i A-1519-Z8
Serial Number ‘ -
Caltbration Dat ;
. e i N Xabos* Wirelass Singla-Axis Scan Target
Target Network ID Y @ A-1520-Z8B
Target

A-1520-Z8

Calibration Factors | ! ! i
4 Hi-Res Target
1 9 T-1285 (2 Axis Mode)

3. Enter Target Info - T-261 Targeti o = o X
Target Name Enter target name here
If you choose th&@-261 TargetthenLathe10will | G 725!
automaticallyselectthe R358HR Computer Target Type / Intarfaca "
Interfacesincethey work as a set. = Sonc Target
a. Target Namei enter the targdinickname. E——— e
This name will show up in the Target area or Catbration Date  [TTREEY 5 and calibration date
the data displays. The target part number ai Target neworko [
focal length are automatically displayed by - B

LathelO. _ Varticals [ ooooo 1.00000

Model # and
Center Target Name will FocalLength

info is here
Polling: Ppsahos

Enter calibration
factors for T-

Vertical - ]
| 1.00000 1.00000 251/R-358 hera

Calibration Factors

|
|
Hortzontal + |71,6u&ooii 100000 |
]

Horizontal - |  oo000 1.00000

Target Notes

=
Default Target
Maint-2 NOTE: Record Data Before Adjusting
Maint-2-SCAN_MODE ['Record | [ Clear Data | [ P

b. Serial Number & Calibration Datei enter the
target serial numbemnd date¢hat comes with [ o |

the T-261

c. Calibration Factors. You will need to input
the 8 target calibration factors that are suppli
with the target.

Note: the calibration values vary from .85 to 1.2.

Note 2: All R-358 Computer Interfaces come in H]
Mode. However, if you have our discontinued
R-355 Interface, you will need to upgrade to the F
358 to use Lathel0.

4. Enter Target Info 1 T-1294/T-1295/
T-1296T-1297Targets 2Axis Mode

TargetName [ T-1295-103-3 | Gickhote to salck

Click onTarget Type/Interface to choose the fatget Typa

T-1294, F1295,T-12% or T-1297 targets, - Ty
select the t @ngsdodon u [REEEull L= Sl i -k 2

Axis Mode) Spindle Target

Note - Scan Mode will automatically kedded as a Serlal Number | 95-00103 |
target typefor eachT-1294/F1295/F1296/F1297 . .
selected. Scan Mode is needed with HY®2SP
Laserbut is typically not used with Lathel0
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a. Target Name E mickeam® a f
target. This name will show up in the
Targetdrop-down liston the data displays
We suggestising the target part number
serial number annsfocal length in the
nickname The target part number and
focal length descriptions are also display
by Lathe10

Serial Number andCalibration Date i
Enter the serial number and calibration
date (supplied with the systenor you can
load it from the Bluetooth list, by clicking
on Scan for Bluetooth Targets.

You will first needto pair the target with
the laptop ¢ee Pag® How to Pair the
T-1295/F1 296 Target 6s
PC). Once paired, you can click &can
for Bluetooth Targetsto see if your target
is being recognized by Windows OS. If
you see your target serial number, click «
it and then click on th8elect Serial
Number button to select it.

Calibration Factors

Hamar Laser supplieseveral calibration
factors that need to be entered into the
software You can ater the valuess the
entry boxegeitherin microns orasa
multiplier), orload them fron2 XML files
that areon the USB drive supplied with th
system by clicking otmport From File.

Span Error Horizontal - (Multiplier): | 1.00000 J N/A

# Import From File:

Focal Lengt! Span Error

Thefiles are:

1. Focal Length (Serial number (FL=X).xml),
2. Span Error (Cal Factors.xml

L 96-00133(FL=3)
& 96-00133 Cal Factors.xml

9 Vertical/Horizontal Slope Offseti
This is a calibration factor tensure
the squarenegs the mounting stud.
This is anoffsetthatis subtracted from
the raw value There are separate
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Model # and

Ce Target Name will Focal Length info

appear here
Pollii .

IE:EI8 T-1295-103-6
T-1295-103-3
T-1295-103-3-SCAN_MODE
T-1295-103-6
T-1295-103-SCAN_MODE

Click here to selct
Target Type

’ l Bluetooth” Wireless 4-Axis (2
Axis Mode) Spindle Target

‘ Scan for Bluetooth Targets...

TargetName | T-1295-103-3 \
Target Type / Interface

Serial Number [ 95-00103

- Bluetooth Target Scanner
Bluetooth Targets

Bluetooth Targets

Bluetooth Targets
Paired in Windows 0S:

97-00125
96-00133

95-00103

Target Serial
Number will
show here

Serial Number | 95-00103

|
Select a datefis] |

O 3-inch @ 6-Inch

Calibration Date

Target Network ID

Lens Typa

Vertical Siope Dffset (Microns): | -6
Horizontal Siope Offsat (Microns): | -39

Focal Length Vertical + (Microns): | 75600

Focal Length Vertical - (Microns): 75600

Focal Length Horizontal + (Microns): | 75600

Calibration Factors Focal Langth Horlzontal - (Microns): | 76600

Span Error Vertical + (Multiplier): | 1.00000 N/A

Span Error Vertical - (Multiplier): | 1.20000 N/A

Span Error Horizontal + (Multiplier): 1.00000

Span Error Horlzontal - (Multipliar): | 1.00000 N/A

Import From File:

Refresh List

Select Serial Number
95-00103

Close Window

| -.0002in.
| -oosin.
| 288in.
| 238in.

2.981n.

2.88In.




factors for the V & H axes of the @ Load Trges Caliation e x
target 4 i » ThisPC » Windows (C) » v O O Search Windows (C:)

9 Vertical/Horizontal Focal Length i zm=e  is . ®-me

. . . . ~ MName Dat ™
Thisis a calibration factor to correct o N L
the error inthefocal length of the lens. 9 st e A pensosge .
This is the actual focal length, which fg:jnj;:‘: Downloads
Lathe10 uses instead of the nominal it € Syt i Conuera Dl o
value.There is a separate factor for t - | ol ‘ :
nyn won File name: | ~| | XML Files (xxml) (*xml) ~
+"and ' " values of each of the V & -

H axes, for a total of 4 factors.

1 Vertical/Horizontal Span Error i This is SeriaiNumber | 55-00103 |

a calibration factor to correct for an error Calibration Dete [ EXEERYRERRS i |
when moving the target by a known and o it
calibrated amou_nt,_ usually _.0_5000 in._ Lane Tind G BRI B
(1.270 mm). This is a multiplier that is
multiplied by the raw value. These value e T
Vary from 08 to 12']'here |S a Separate Horizontal Siope Offsat (Microns): |-35 | -.0015In.
factor for the "+" andT™ values of each of Focal Length Vartical « (Microns): | 75600 2.98in.
the V & H axes1 for a tOtaI Of 4 faCtorS Focal Length Vertical - (Microns): ‘75600 ) 2.98in.
WARNING _I_ Clicking on Lens Type (Snch Focal Lenath Horizontal + (Microns): 775800 ) 2.98In.
or 6—|nCh) WI” insert the nomina| Values intO Calibration Factors Focal Langth Horlzontal - (Microns): ‘75500 2.88In.
the Focal Length entry boxes, overwriting an Span Error Vertical + (Multiplier): | 1.00000 N/A
previously entered calibration factors. If this e — 0
happens, you can either hit Cancel or hit the A ’
Focal Length button to relod the factors. Shian RSO INRY RN Ionar): . | 1LOODOD

Span Error Horlzontal - (Multiplier): 1.00000 | N/A
Note 3 in. = 76,200 microns and . .

6 in. = 152,400 micronsThese are the nomina
values and can be used if the actual cal facto
is not available.After entering the value,ven
you click on OK or another box, it will update
the white number to the inch equivalent.

Focal Length Horizontal + (Micrans): | 75150 | 296in.

d. Ambient Light Frequency i The PO | 000,
T-1295/1296 Targets utilize an ambient Hortzotal Sope Ot (rens): |0 TS
light correction feature that improves o (o | 2
accuracy.lt is important to make sure tha .

the electrical frequency selected here o o ol
matches the frequency at the plant.

Notei the target must be turned on atte
Bluetoothbe paired with the PC to change the
frequency. Normallythis is set at the factory
to match the country it is being shipped to.
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e. Defined Targets

You can set up multiple targets if desirec
The target names and modes will appeal
theDefined Targetsarea.

To select a targego toSteps 2, 4, 5 or 6§

choose from th&argetdropdown list

where up to 10 target setups may be sto
(

Vv
H

Center
Polling:

Target: int-

Notei LathelO saves the last target you
used in a Preferences XML file and it als
saves the target you used in a saved dat
file. When opening Lathel0, if you selec
New File, it will automatically select the
last target used (from the Preferences Xl
file) when going to Step 2. However, if y
select a saved file, then Lathe10 will sele
the target that was used to take the data
when you go to Step 2
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Default Target

Defined Targets

TID:1  A-1519/ ZigBee

—=

Maint-2 —= T-1296 4-Axis FL=G/ BlueTooth
Main'-2-SCAN_MODE TID:1  7-1296 Scan Mode (1 Axis) FL=6/ BlugTooth

T-1286
Target
racord for
Scan Mode

T-1296 Targst
racord for 2-Axis
Mode (default)

Add New Target




Lathe 10 Screens Step I Dimensions and Tolerances

After entering a new project name, enter some parameters for the alignrSésy ih Setup. Enter the number of points
to take, the distance between points, the headstock and tailstock bolt dimensions and the alignment tolerances.

&9 Lathe 10 Project - Mori Sek - 2458 - o X ‘

File Tools Help

Step 1: Lathe Setup

Data Points Headstock/Tailstock Dimensions
Bed Data-Point Spacing 00

Stralghtness
| +/- | .0003 l
.00
Headstock y e
= -00 +/- 0003
Talistock - Angular
| w/in .0005 l
Spindie Axis Parallelism-TS
| w/in 0005 l

Tolerance Bands

Number of Points '8
Starting Point Number 1
Spacing increment | 5.00
A B

Saddle -00
Include Saddle?

Number of Points '8

Spacing Increment | 8.00

X-Slide Spindie Axis Parall.- Saddle
B Include X-Siide? 1 | w/in |.0003 l
Number of Points 1 = g ‘
' Squareness
| w/in .0007 I

Pitch/Yaw
Overall .0010
Point-Point | .0002

TTPOPOPEMS Project:Mori Sek - 2458 Preferences... || Notes...| Units:in, in/ft

Spacing Increment | 1.00

Data Points
Bed Data-Point Spacing
Number of Points '8

Data Points

Bed Data-Point Spacing
Pick the number of points to record and the dimensional spaci
between the point® be usedri Step 3: Bed Straightness &

Starting Point Number 1

Spacing Increment | 5.00

Spindle Axis Parallelism The first set of points is for the main
lathebed guideways.

Saddle
Select the check box f@addleif there are separate guideways
for the saddlexis that you want to record separately

X-Slide

Select the check box f&f-Slideif thereis a crossslide axis that
needs to be measured (requires tHeORSP Laser)By selecting
the check boxes, a dataking tab will appear iStep 3to record
the data

HeadstockTailstock Dimensions

Enter the dimensions between the bolt holes in the headstock
the tailstock or subspindle, using the graphic image to ID whel
take the measurements. These dimensions will be uStdpr3
Move Screento calculate shim values to-adign the headstock tc
the tailstock or saddle guideways. The dimensions will also b
used to calculate shim values tealggn the tailstock or subspindl
in Step 8 Tailstock/Turret Alignment .

Note: The dimensions should be taken to an accuraeyld8, if
possibleto ensure the accuracy of the shim calculations.
39

Saddle
Include Saddie?

Number of Points | 8
Spacing Increment | 6.00

X-Slide
B include X-Slide?

Number of Points |1

Spacing Increment ' 1.00

Headstock/Tailstock Dimensions

HSA




ToleranceBands

Enteralignment tolerancefor the following:

1 Straightnessi this is the overall straightness of the
lathe bed data for either the tailstock or saddle set
data.

1 Tailstock (Subspindle)Center 1 this is thecenter
(H&V) tolerance for the alignment of the tailstock
axis of rotation (AOREentes (H&V) relative to the
headstock 8 OROG s scent er

1 Tailstock (Subspindle)i Angular i this is the
angulartolerance for the alignment of the tailstéck
AOR angles (H&V) relative to the headstok8OR
angles.

1 Spindle Axis Parallelismi TS this is theangular
tolerance for the parallelism of theadstock AOR
relative to the tailstock guideways.

1 Spindle Axis Paralli Saddlei this is theangular
tolerance for the parallelism of theadstock AOR
relative to the Saddle/Turret guideways.

Thestraightnessolerance values are set up as lband
around zero. In the Alignment Results Summary in

Steps 3 and4, agreena or redX indicatesif the

measured value is within or outside of the tolerance

entered here. For example, fat.8005in.
straightnessoleranceLathel10looks at the absolute of
all the values relative to thgest Fitline, and if any of
those values are higher than .0005, then it wilbieof
tolerance.Thereforejf themaximum of all the
positivevalues is .0004 and tminimumof all the
negative values is0003, then the straightness woulc
bein tolerance. However, thEIR Straightnessvill be
.0007.

Summary
Straight.(TIR)

V Tailstock .0016

H Tailstoc .00
V Saddle N/A
H Saddle N/A

Toler. 1/0 Bed Parallelism
.0010
.0010
7
N/A

-.0001
-.0002
N/A
N/A

Toler.

.0003
.0003
N/A
N/A

Talistock - Angular

w/in .000S

Spindie Axis Parallelism-TS
.0005

Spindie Axis Parall.- Saddie

Overall 0010

Point-Point | .0002

0.0005
0.0005 1

Saddle Vertlcal Parallellsm
Z/W Vertical Parallelism 0 0001 D 0005 1

I/0

More Details...

Front View (Vertical)

0.0010

+.001 Tolerance Band

0.0005
0.0000

-0.0005

-0.0010

-.001 Tolerance Band

20 25 30 35 40 45 50

Figure 31 - Step 4 Graphs Tolerance Bands
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Interpreting the Plus and Minus Signs in the Live Dlsplays

The signs of the data displays indicate the position (_ Stap 5: ecord Taistock/Subspindie Axis Data__)
(high/low or left/right) of thearget relativeo the .0008 V N/A
laser beam. See the interpretation below. H 0001 H N/A

Center Slope
Target: [YEERILLERS S | -1295 4-Axis (2 at a Time) FL=6 / BlueTooth Averaging: B

it Raport

itson V Cunter M Cuntar v Siope
e hktiatid 0067 | 0208 | 0335 | -o0s08 |
bbb 000€ 10204 1 0336 1 -0408 }
bbbl -0’69 | 0204 | 0360 | 0360 |
Mounting Errors - IV MY

TOOAOAMT M rrojectiathe test

Vertical Axis

Side View

A +V centervalue indicateshatthe target is higher ™% »
than the laser beam. .
A +V angularvalue indicateshatthe back of the k_i? o -‘,—___—_
target ishigherthan the front of the target. q -—
A1V centervalue indicateshatthe target is lower +V Center -V Center
than the laser beam. - -
A -V angularvalue indicateshatthe back of the - —
target idowerthan the front of the target.

qlu‘ oy qlr— -

- +V Angle -V Angle
Horizontal Axis TOp VleW
A +H centervalue indicateshatthe target is to the L
right of the laser beam when looking from the laser
into the T-261 target. ql.. = ql— B
A +H angularvalue indicateshatthe back of the
target is to theight of the front of the target when |, ~ *H Center -H Center
looking from the laseinto the T-261 target.
A TH centervalue indicateshatthe target is to thieft L L
of the laser beam when looking from the lasés the — —
T-261 target. & am - B O
A -H angularvalue meanshatthe back of the target i
to theleft of the front of the target when looking fro |, ~ *HAngle g  HAngle

the laseinto the T-261 target.
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Lathe 10 ScreensStep 2: Qualify Laser

In Step 2: Qualify Laserwe will be aligning the.-700L-702SP/L-703Slaser beam to the headstock axis of rotation
(AOR). This is a very simple procedure that recawdsdata points and applies display offsets, so you simply adjust all
the axes to zero and the laser beam is aligned to the headstock AOR.

Note: The L-702SP and £703S Lasers do not have center adjustment and only require angular adjustment.

The L:700 laser hacenter and angular adjustmentsut it is much more importarior lathe alignment to align the Z00angular

values to the headstock A@&her than thecentervalues. This is because the closer the laser is aligned in smtiie headstock

axis, the more accurate the measurement of the parallelism to the tailstock guideways or saddle guideways. Conversely, when
measuring centerdhe LathelONORMIN procedure can subtract out any remaining centering errors of the laser beam to the
headstock AOKsee Appendix AThe NORMIN Method beginning on Paga.

The best that yowill be able to align the laser beatm the headstock spindle axispends omow well the spindle itself repeats. Any
center or angularunoutin the spindlecannotbe subtracted out blyathelQ This represents the limit of how acculatine
alignment can be done.

&5 Lathe10 Lathe Project - lathe test - o X

V ) B -.0880
H B _.0267

Center =3 Pt
Polling: : 0.3° Offset  OFF

RE e T1295-6 ¥ 7-1295 4-Axis FL=6 / BlueTooth - - [ Averaging:
NOTE: Record Data Before Adjusting Laser

_Record J Clear Data Procedure 2 Pt. Buck-in

Orientation Vs HS
Inverted Laser
Normal Laser

Calculated Offset

File Tools Help

€ ‘I z ﬂﬂﬂﬂ £y Project:Lathel Preferences.. | | Notes...| Units:in, in/ft

What the Buttons Do

Recordi click or presfRecordor press the spacebal [REUSGEEIEUECLEE LU TR TR
to record the data point.

Note: The values in the displayse recorded
instantaneouslyso if the values are still updating, you mt
wait for them to stop changing before recording the poin

Clear Datai this clearsthe data from the table,
removes the display offsets and mawthe cursor to
the top to be ready to record data.

Procedurei this opens &DF section of the manual
with thebasic procedure to qualify the laser.
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2 Pt. BucklIn. T Click on2-Pt. Buck-In to open a
window thatis usedor our 2point buckin procedure
to align the laser to 2 points along an axis. This mi
be used with the {Z02SPRA Right Angle fixture to
align the laser to 2 points along the X axis for
checking its straightness.

Averagingi enter values from 1 to 99 and this will
change the number of samples Lathel0 uses to
average for each of the display valu@ie default is
10.

Note: The higher the averaging value, the more noise
fluctuations will be dampened out, but also the slower tF
response time for movements in the laser position. The
data updates at four readings per second, so with an
averaging value of 24, the data takdmat six seconds to
update after the laser beam position has started moving

Changing Angle & Center Displays

The T-1295/T-1296 Targets can measure in 4 axes
only two at a time. So Lathel10 needs to put the da
in the correct displays. To view the Center values,
click on the Center/Angle Graphic just below the d:
displays.

When the displays are set@@nter Modethe values
will show up in the lefiside displays and the font
color iswhite. You will also se¢hatthe Angle button
has been greyed out.

When the displays are setAnmgle Modethe values
will show up in the righside displays and the font
color isyellow. You will also se¢hatthe Center
button has been greyed out.

Important Notei You must install the angular lens
into the target to get the proper results.

@ 2Peint Buck-in _ o X

Center
Oifset [RAREE

Averaging: Bl

Polling: -

REIE RMH-103-3in 8 T-1295 4-Axis FL=3 / Bli

i Zero

Exit ‘

Offset OFF

Averaging:

§ Step 2: Qualify Laser - Spindle Axis B 1
Vv N/A =V -.0880
H N/A & H .0267

e

Target: [QIERER] | 71205 4-Axis FL=6 / BlueTooth

Center
Dffset OFF

Averaging: KO0

Figure 32- T-1295 Target: Inserting Angular Lens
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Qualifying the Laser Beam to a Spindle AOR
L-700, L-703 & L-702SP Lases

In spindle alignments on lathes and turning centers, it is important to ensure that the laser beam is aligned, or qualified
(buckedi n) , to the axis of rotation (AOR) of the spindle
guideways cambe checked.

This procedure describes how to align the | aser beam

The NORMIN Method

The NORMI N method is a way of canceling moluMuadrntge de,rér
briefly describes the method.

To take NORMIN readings, the laser and target fixtures are set in the NORMadipésabledownor switch panel
facing toward yoliand the readingarerecorded. Then tHaser ortarget fixture is rotated 180 degrees to the INverted
(cable up or switch paneh the bottorpposition and a second set of readirsgzbtainedWith a quick calculationhe2
sets of readingare averaged tcancel out both laser and target mounting efrfeeater and angulaand provide a very
accurate resulfor a complee discussion of the NORMIN method, Fegpendix Abeginning orPage77.

NORMIN Reading
L-702SPLaser NORMal,
T-1295Target NORMal

NORMIN Reading
L-702SPLaser INverted,
T-1295Target INverted

Figure 33 - Taking NORMIN Readings

To qualify or buckin a laser, error correction readings are taken to cancel out mounting and otheaedicashel0
calculats what we calBet PointsThe laser beam is then adjusted toSkéPointsmaking it parallel to/coincident with
the desired axis of rotation

44



Procedur e

for

Qualifying t

he® Laser

L-702SP/L-703S withT-1295/T-1296 Targets

t

The following procedure explains how to qualibuckin or align)theL-702SPor L-703Slasert o t

he

sSpi

axis using the 71295/T-1296 4axis Target andMultiTurn10 software

1.

Install the L-702SPL-703S&
T-1295/T-1296into the headstockand sub
spindle/tailstock chuck.

Mount the laser in the headstock spindle anc
the target in theub-spindle ortailstock or the
T-242 Target Stand. Both the laser and targe
should be in thdNORM4d position. The
NORNMal position for the laser is with the
switch panel facingowardyou and the level
vial facing up.

L-702 Switch Panel

Alignment Tolerance

The goal is to align

OpenLahtel0

t h0801 In/é ©.612 mm/im) intahgke.

spindl ed:

OpenLathelOusingeither a saved file or enter a new file name.
See thePreferences on page xx abdee details on how to set up theIR95/T-1296 Targets.

Go to Step 2: Qualify Laser

Go toStep 2: Qualify Laseandclick on
Angle to and make sug@u are getting
readings in théngle displays. Install the
T-1295A-3 (or A-6) Lens andnake surehat
the target descriptiomatches théocal length.
FL=3 should be selected for tie1295A-3
lens and~L=6 should be selected for the
T-1295A-6 lens. SeéreferencegPage33)
for instructions on how teet upa newtarget.
If using the T1296 Target, select it in a simile
manner as above.

Note for the L-702SP/¥1295 Target there is no
centering adjustment, so you will only be adjustin
the V & H angular axes.

Center/Slope:
i T-1295 4-Axis (2 ata Tlma) FL=3 / BlueTooth

Paolling:

LEL: S T-1295-3in
SN95-10003-2x

SN95-10003-Scan NOTE: Record Data Before Adjusting Laser
T-1295-2x-95-1001

T | Record | | Clear Data | | Procedure
= -3in

T-1295-Scanning VC HC VS

Step 2: Qualify Laser )

V -1522

" H .0069
Angle

Target: T-1295 4-Axis (2 9t a Time) FL=6 / BlueTooth

Center
Polling: - ottset [

averaging: [EI

Rotation: | 0°

NOTE: Record Data Before Adjusting Laser

[[Record | [ Ciear Data | [ Procedure |

Orientation
Inverted Laser

Normal Laser
Calculated Dffset

TOZOPOOMS Project:Test Aipha3 -1
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5. Rotate the spindle+L-703SL-702SPto the
INverted Position.
Rotatethe spindle + |-703SL-702SP tahe
INvertedposition &/C connector panel is facing
towardyou), with the target intte
NORMal(switch panel upjposition.
Ensure the bubble level is in the
center of the circle. \ait for the
readings to stabilize (apprioxately
5 seconds)

Note: Do NOT rotate the laser in theollet
Always rotate the laser and spindi©@GETHERas ) @
one unit.

& MumTum10 - MutiTum 10 Preject - Test Alpha 3 - 1 - o

6. Click RECORD. Fila Tools Halp
Click or tapRecord (or the spacebar on a laptdp) g = Gty Luwer I
record the INverted value. The V & H angular Vv N/A V -1522
values will be recorded in the table. H N/A H .0069

Center Angle

Polling: -- Aotation: | 0* -ﬂgi—n_:_l ottset B

LET U Bl SNS5-10003-2x B T-12965 4-Axis (2 ot a Time) FL=6 / BluaTooth averaging: [E
NOTE: Record Data Before Adjusting Laser

Record | | Clear Data | | Procedure

Orientation ve HC Vs HS
inverted Laser [N Y YT ICTET
Normal Laser TN
Calculated Offsot TSN ERT7 S I B

proe—

7. Rotate the spindle/laser to the NORMal
position.
Rotatethe spindle + 1-703S/L-702SPto the
NORMalposition gwitch panel facingowardyou
with the level vial leveled)with the targestill in
the NORMalposition (cable down) and wait for th
readings to stabilize (apprioxately 5 seconds).
Ensure the bubble level is in the
centerof the circle.
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8. Click RECORD. e e -

Flle Tools Help

Click or presRecordto record the NORMal , Stop 2 Quaitylaser
value. Vv V -1522

. H .0069
MultiTurn10 records the NORMal value and S el
automaticallycalculates display offsets so you ca [ Romaton: | 0° ottt

Target: T-1295 4-Axis (2 8t a Time) FL+6 / BiueTooth Averaging:

adjust the2 angularadjustment axes teroinstead
of the calculated Set Point.

NOTE: Record Data Before Adjusting Laser

Racord | | Clear Data | | Procedure

Orientation [ HC vs
Note: While it is not recommended, if you want to se o —
the raw values, clickhe Offset buttonto turn the offsets CaloulstaciNine

off (the greerON button will turn gray). CliclOffset
again to turn them back on.

TOZTHOPAMS project:Test Alpha 3 -1 Proferencea_  Notea.

9. Adjust the V and H Angular (slope)Laser (Ot i e —

Flle Tools Hel

Adjustments ,, (__ stozoumyiase )
Turn the Pitch and Roll adjustment knabsthe V N/A V .0000
laseruntil the Anglevalues in the Step 2 display a

e . H N/A H .0001
within £.0001 in/ft (0.012 mm/m) of zerd-or the — / >
L-702SP, you camakethe coarse adjustments fir [ Rtation: | 0* ot
and then the fine adjustments when the coarse [REEEREEEEEE L Ll it

adjustments canb6t get

NOTE: Record Data Before Adjusting Laser

Record | | Clear Data | [ Procedure |

recommended tolerance. — =
. _ _ Pl —
For the L-703S, adjust the pitch/roll adjustments Calculated Offset

until thevaluesare within the recommended
tolerance.

In the image herare the VandH Angular(Slopg T (] =
values inor close tdolerance.

Note: There are no center adjustments with the
L-703S &L-702SR since any small centering errors wi
beaveraged ouby using the NORMIN procedure in
Step 5.

10. Repeat Steps 4.0 to verify the laser is aligned to
the spindle rotation axis.
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11. The laser is now bucked to the C1 axis and the

straightness for thmain lathe guideways and
saddleguidewayscan be recorded in Step 3.
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| |00 ]

| Z straightnessin ¥ (v) BEELEN BRELE]

| 7 Straightnessin X (H) IERES
Pitch

Step 3: Axis Straightness & Spindle-Axis Paralielism |

N/A Pitch

N/A Yaw
Angie

.0136
0179

Polling: < Rotation: | 0*

Target: T-1285 4-Axis (2 3t a Time) FL=6/ BlueTooth

Z (C1)-Axis Data
Points 1 3 a S
Distance

Yaw

Squareness Zto Y

] [ClearData | [Record | [Save |

Buckad-into C1 ™ Auto Step
TR TOOMPS rProject:Test Aipha 3-1

Praferences. Lo

Aesults.

Direction: n 3

Unts: in, in/ft



Procedure for Qualifying the Laser

L-700 with the T-261 Target

Procedure

1.

Insert the L-700 into theheadstockchuck
and tighten it very tightly .

Note: The mounting stud is made of hardened
steel so tightly clamping on the stud should not
damage it.

Insert the T-261 in the tailstock chuck or
subspindle and tighten very tightly.

Note: You can also use a fixture to hold the2®1
onthesasd d !l e i t s230 Hixture is &hL |
optional fixture that can hold the target on top of
the saddle itself.

Rotate the headstock spindle withhe RS 3

L'?OO Laser 180 degree$0 the INVerted |’- Step 2: Qualify Laser - Spindle Axis —J

P tatethespindie + L700 tothe INverted 7 . 0129
otatethespindle + L othelNverte

position pattery pack on top) 2 -0077 |y s:e 0279

with the target inie NORMal Poling: ————— otrso: EEER

(cable down) position. Ensure Torget [T 1261 4-Axis /R-3SBHR Averaging: I8

the bubble IeVeI IS In the center NOTE: Record Data Before Adjusting Laser

of the circle. Vit for the

(Record | [ Ciear Data | [ Procedure | ( 2 Pt. Buck-in |

readings to stabilize (apprioxately 5 ivere Laser I Ty I MECETE
Normal [: i
seconds) Catcuaed oreee IS I S S
Orientation
Note: Do NOT rotate the laser in the chuck -~ i,

Always rotate the laser and spindle - =
TOGETHERas one unit.

TOHTOHOAMNS Project:Morl Sek - 2458

Tip: When recording data ihathelQ you can
use the spacebar to record the data points.

Rotate theheadstockspindle with L -700 b ltidionta =
180 degrees back into the NORMal positior ( stepzguaitylaser-spindieAxis )

and click/press R_e;cord.Rotate the laser to V - 0019 W v -.0088

the NORMal position (battery pack on the - ==

bottom) and presRecord. Lathel0 C@':er 0025 A :ﬁ -0073
automatically calculates Set Points for eacl [gEssss T ]

axis and calculates display offsets so that y EEETE 2erdomo - fe o e Averaging: [
can adjust thd alignment axes to zero inste: NOTE: Record Data Before Adjusting Laser

of a Set Point. Ttogglethe display offsets, BT MEZSTES O RS
click/pressON. M

Normal Laser -
Calculated Offset |15

TP 7P rroject:Mori Sek - 2458
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5. Adjust the V and H Angular (slope)
adjustment on L-700 until the Slopevalues
are .0000 in/ftor very close to it.

If you run out of range, this imostlikely due
to the fixturing not being done properly. QC
the fixtures to make sure the mounting
hole/rotation axis is perpendicular to the ax
you are trying to align to.

Here, the L-700 V & H Slopevaluesare
adjusted to zero.

6. Adjust the V and H Centeradjustment on
L-700Laser until the Centervalues in the
display are within £ .001 in/ft (0.025 mm)
of zero.

Here, theL-700 V & H Centervaluesare in
tolerance.

Since theCentervalues were adjusted, the
Angularvalues should not changer should
change very little

Note: If you have a large center offset to adjust
out, this will probably change the angular values
enoughto need to be tweaked back into toleranc

Centering

Angular 7
Adjustments /| Adjustments
A
Laser Beam / ‘4‘.‘.
Emitted Here ‘!‘-'
|
W i
¥
/4
Shutter /
Control LED

Warning!!
If the adjustments start gattg tight or very loose,
STOP!You might cause some damage to the lasq

adjustments if you turn them too far. The adjustme
have about 3 full turns in either direction before the

run out of range.

| 4B Lahe 10 Project - Mor: Sek - 2456

File Tools Help
Step 2: Quality Laser - Spindle Axis

-.0019
.0025

V
H

Center
Polling:

EEL T8 T-261-demo ¥ T-2614-Axis / R-358HR

NOTE: Record Data Before Adjusting Laser

[ Record | [ Ciear Data | [ Procedure |

Orientation
Inverted Laser

Ve

-.0000
-.0000

Offsat

Averaging: [EIE

(2Pt Buck-in |
HS

Normal Lasar
Calculated Offset

THZTHOOPS project:Mori Sek - 2458

Prefercnces || Notes | Units: in, in/ft

Angular
Adjustments

Y 4

Laser Beam
Emitted Here

Shutter
Control —

| 4B Lathe 1021

Fila Tools Help

( Step 2: Qualify Laser - Spindla Axis

-.0005 V
.0002

V
H

Center
Polling:

8P 8 T-261-demo g T-2614-Axis /R-35BHR

NOTE: Record Data Before Adjusting Laser

[(Record | [ Clear Data | [ Procedure |

Orientation
Inverted Laser

VS

77 MODELLT0 =
SENDKF LASER

Centering
% | Adjustments

“mm<

-.0000
-.0000

Offset
Averaging: E

[ 2Pt. Buck-in |

Normal Lasar




7. Repeat Steps3-6 to verify the laser is
aligned to the headstock AOR.

Note: It is much more importarior the overall
lathe alignment to align the {700angular values
to the headstock AORtherthan thecenter
values. This is because the closer the laser is
aligned in angle to the headstock axis, the more
accurate the measurement of the parallelism to
tailstock guideways or saddle guideways.
Conversely, when measuring centérsthel® s
NORMIN procedure can subtract out any
remaining centering errors of the laser beam to
the headstock AOR.

8. Ultimate-accuracyheadstock parallelism

alignment checks(optional).
For thehighestaccuracyin checking the

alignment of the headsto@&kAOR to the bed, ; [

you will need toalign the laser angular value = %o

using a slightly modified method: Ly - 3 il

a. Follow the standard Laser Qualification [Esss —
procedure above and align the |dsear Target Tmmmﬂmn — Averaging: I
anglesas close to zero as possible, NOTE: Record Data Bafore Adjusting Laser
preferably .0000 in/ft (0.0083 mm/m). e L S
Move the tailstock /1261 as far as .ﬁ?ﬁ:'ﬂ::'m T I
possible from the headstock up to abou c:c"u':“;;:;?;;t’—____
10 ft (3 m) Origntation.

oo

In Step 2 click Clear Data. —
Rotate the headstock spindle/D0 to the ~—
INverted position and preg&ecord.
Rotate the headstock spindle/DO back
to the NORMal posibn and press
Record. The offsetareapplied.
Watching theCENTER valuesonly T s —
(ignore the angular values), adjust the | EZEZDEED
700angularadjustments until theenter

THZTHOOPS rroject:Mori Sek - 2458

values are as close to zero as possible. . -L0.8
-.E0%3
Center : = e

Polling: Offset 0

BT T-261-demo. - R mm/nssann - Averaging: [EX
Note: Measurement noise will be a problem NOTE: Racord Data Befora Adjusting Laser
at longer distanceso we recommend (Fecord | (Giear Data ) [ Pracedure | (2Pt Buckin |
increasingthe data averagingn addition,the Orientation

Inverted Laser

runout on the spindle bearing will have a ve Nonmal Bl
large impact on what kind of tolerance you Caloulai SN
can align the laser to.

With the standard procedure usifayur digits,
you can align the 1700 Laser to about .0001
in/ft using the 7261. However, if you use thi G Elalls s bl e
procedure at 10 feet and align the dais

angular values to .000m. (using the center

displays), then your angular alignment of the

laser to the spindle AOR would be .0800

in/ft, as long as you have the bearings to

allow it!
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Lathe 10 ScreensStep 3: Bed Straightness and Spindidxis Parallelism

In Step 3: Bed Straightnesand Spindle-Axis TP T %]
Parallelism, we will record the straightness of the S —

tailstock guideways, the saddle (turret/subspindle) e e

guideways or both. This is done by insertingThe \ .0005 \

1295/T-1296 orT-261 Target into the tailstock chuck or H -.0008 H

into a fixture on the saddle or turré¥love the tailstock T
close to the headstock and record the first data point. [EESSESSSSSSSSSSEEEEEEEE
Move the tailstock targetto the next point and record it}

Tailstock Data

Do the samdor the saddle/subspindle or turret. Points 1
Distanca | .00 |

Vertical Cantar

Horizontal Canter

Ve.rﬁcalshpa
After the data is recordedlick ResultsandLathel0 Sauarense I
calculate the straightness of the rails using thee | Tailstack
Squares, Bedfkit algorithm. Thisnathematically creates  Cony So. 0t RET T IR IR L
a |ine that fAbest (sdegrapb 0 mAuto Step Direction: (D GEID

bEIOW). The Slope of this beéit line is then removed TOOTOOOT rroject:Mori Sek - 2458 Proforonces | Notes| Units:in, in/ft
from th_e data and the maxumand m!nmum values are Figure 34 - Lathe10 Step 3 Straightness Ready to take data
determinedo producedhe overall straightness.

The slope of the bedit line also represents the parallelism of the
headstock spindle rotation axis (AOR) relative to the guidewatbel0
also calculatethebestfit line for the data for theaddle
(turret/subspindle) axis

1 2 3 4 5 ] 7 8 9 i 11 12

Figure 35- LeastSquares, Besfit line drawn through data

If the parallelism results are out of tolerance,$tep 3real
time Move Screen allows the user to correct the headstock
parallelism error basesh the shim and move values that are

B Lt 10 Lathe Project - lethe
File Tools Help

( Step 3: Move )

automatically calculated when entering the screen. When thJiiid D887 H -.0823
errors have been corrected, the straightness data should be [ESsgSSSSRRGEEEEEE P Mﬂ

retaken to verifythatthe headstock is now parallel to the bed.

Note: T It is important toensure the headstock is aligned to the
guideways before taking tailstock or subspindle concentricity data i e e
Step 5 If the headstock is out of alignment, theratigning it will
throw off the alignment of the tailstock/subspindle, so it would have
be redone.

-.0008

Front Move ?
l
05

Step4s | | Close

avaragiog: [

Preterences || Notes Unitson, in/ft

Figure 36 - Lathe10 Step 3 Move Screen
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What the Buttons Do

Tabsi In addition to the Tailstock guideways, there may s IR TIRE RS
Saddle guideways. You can record the straightness dat Sy Direction: (D
the Saddle guideways by clicking on Baddletab. Notei
to enable the Saddle tab,

Saddl ed check box in Step

Confirm Clear Data

Clear Datai This clears data from the set of guideways Clear Tailstock Straightness Data?
selectedIf you have selectedailstock, thenselecting
Clear Datacleasthe data from théour Tailstock e e

straightnessows, but not theertical/horizontal slope
rows. To clear data from the Saddle set of rpfirst click

the Saddletaband therClear Data

File Saved *
Recordi Records the data poirthe cursor will
automatically move to the next point unldasgo Step is 7
unchecked |o File Saved

Savei Saves the data for all the steps in the project.
Notei Lathe10 will warn you if you click off of Step 3 and have
not saved data yet.

Resultsi Calculates the straightness results and parallel

values and opens a window with the results. P ——

Auto Stepi Clicking Tailstock will take data for the e

Tailstock rows. When a point is taken, the cursor e o

aut omatialtloythet @procedurpi® i -Skda-foon StraghtnsesinZ_| /0058

the same foBaddle If youturn Auto Stepoff, then you [ PARALELUISM Parameter | Vawa | /- Toter [iwjout] il el o ;

mustclick on the column for the data point you want to e e
Saddle Vert. Parallelism -0025 | .0020 aadie

take . Saddie Horiz. Paralielism -.0008 .0020

Tailstock-Saddle Horizontal Parallelism| -.0008 | .0020
Tailstock-Saddle Vertical Parallelism 075 .0020

ANGULAR Parameter Value | +/-Toler. |In/Out
|Tallstock Max Pitch Error Overall .0420 .0000

DlreCtlon ArrOW | C“Ck tO reverse the dlreCtlon @futO [_Mave... | Note: Mousg-over above table items to view any available diagrams. Close
Step S S

Note: The Graph and Resultsbuttons will not work untiéll the 0o kg s incormpitc =

data has been taken for each of thwe sets of guideways

Data Taking is incomplete. Please make sure to record data for ALL the

Wamlng messagmd|cateS\Nhy th% creens h aven l'\ points for both Tailsteck and Saddle (if enabled). After recording the

data, hit Save and then Results.
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Taking Data

The goal inStep 3is to record the straightneasd
pitch/yaw (if neededjlata for:

1 Tailstock guideways

1 Saddle/Subspindle/Turrguideways; or

1 Both sets of guideways

1 Squareness of Cross Slide (requiregd2SP)

Tailstock Guideways

1. Move the tailstock (with the-I296securely
clamped into th chuck) close to the headstock

2. Ensure there is datdisplayed. Gck Recordor
press thespacebar You will hearaii b e e p 0
indicatingthe point has been recorded.

3. The green fAcursor o (h

next point. Move the tailstock to the next point

the predetermined distance specifiedStep 1

Note: The distance is noted at the top row of the dat

taking grid.

Wait 5-10 seconds and clidRecord. You may

need to wait longer if the Avg is set to a high

value (>20).

Continue taking data until all the points are take

Generating Alignment Results

If all data points are takeyou can nowclick Results
to see théStep 3 Alignment Resultspop-up, which
shows the V) straightness (flathesand(H)
straightnessf thetailstock guideways and parallelis
(V & H) of the headstock AOR to the guideways.

45 Lache 10 2roject - 13 [§] 5

File Tools Help

—
Step 3: Bed Straightness & Spindle Axis Parallelism J

| Vertical CeffeRy |
Horizantal Center |
Vertical Slopa
Horizantal Slope
Squareness Xta Z

Tailstock
MAuto Step

TOOTOOOS rrojectL3

Clear Data | [ Record | [Save | [Results..]

Direction: - l

Preferences | Notes

==

Uniits: in, in/ft

45 Lahe 10 Project - 13 5] x

File Tools Help
Step 3: Bed Straightness & Spindle Axis Parallelism

Averaging: [EI

Tailstock Data
4 5

| Vertical Center
Horizontal Center I
Vertical Slope
Horizontal Slopa
Squareness XtaZ

 Tailstock
mAuto Step

€ 0TS Project:L3

Clear Data | [Record | [save | [Results...]

pirection: (JEID§

Preferences  Notes Units:in, in/ft

Step 3 Alignment Results

[ STRAIGHTNESS Parameter | Vaiun [ 7-Toler
T:\Ilsmck-AxxsStmlghtnesslnV_ 0464 1 0010
0047
L0008
00086 1
0056

Tailstock-Axis Straightness in X
Saddle-Axis Stralghtness In Y
|Saddle-Axis Straightness in X
X-Slide-Axis Straightness in Z

.0010
0010
0010

[ PARALELLSM Parameter | Vaiua | +/-Taer [in/out]

Tallstock Vert. Parallelism 0148 | 0020
Tallstock Horiz. Paralielism -.0018 .0020
Saddle Vert. Parallelism -0025 | .0020
| [Saddie Horiz. Paralielism -.0008 .00z20
Tailstock-Saddle Horizontal Parallelism| -.0008 | .0020
Tailstock-Saddle Vertical Parallelism 0175 .0020

+/-Taler. | In/Out
.0000
Note: Mouse-over above table items to view any available diagrams.

ANGULAR Parameter
Tallstock Max Pitch Error Overall

Value
.0420

Close

[ Move... |
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Retaking Data
To retake any of the data points, click tyed boxfor | S

the point and cliclRecord. A pop-up opersasking if o e ot ds s ety i . D
you want to retake the data. Cliglesto record the B

new data point.

Switching Data-Taking Auto-Step Direction
To startdatatakingwith the tailstock at théar point,

moving it towardthe headstogkclick theleft arrow Record | [Save | [Results...
button The cursowill move to the last poirdn the - — p—
right and will advance left after taking a data point Direction: (I S5

Taking Data for Saddle/Subspindle/Turret
Guideways

1. Click theSaddlegtabin the Auto Stepbox to
switch to the datdakingscreerfor the saddle
(subspindle or turret) guideways. The green —
Acursoro (hi gPolnt#gforthg | Clear Data | | Record | | Save | | Results
lower set of rows.

2. Move the saddle (subspindle or turras)
described above.

NoteT you must first enable the Saddle Tab in Stefek

Page39.

Tailstock

Generating Alignment Results

Step 3: Alignment Results
As described above, click dresultsto display the
straightness and parallelism results for both the
Tailstock and Saddle sets of data.

In/Out

STRAIGHTNESS Parameter| Value | tToler. |
2-Axis Straightness in Y .0027 | .0001
Z-Axis Straightness in X | .0002 | .oo01 |

PARALELLISM Parameter
C1-Z Rails Vert. Parallelism | -.0006 | .0005 | = |
C1-Z Rails Horiz. Parallelism| -.0001 | .0005 | J/ |
Z-W Horizontal Parallelism m-
Z-W Vertical Parallelism | N/A | 0005 | = |

Move... Note: Mouse-over above table items to view any available diagrams.
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Step 3: Move Screen Sel e é s

Flle Tools Help

—_—
( Stap 3: Move )

If you find that the V or Hheadstock parallelism is V 06867 B H | -.0823

out of tolerance, click thlovebutton from theStep T Rotaton:

3: Alignment ResultsPopup. A live adjustment Torget: EEERTTE g 1285 A+Axs (2t  Time) FL=6 / BlueTaoth Averaging: T
screerdisplays wherghe parallelism values and a 5 oo
graphic depiction ofhe headstock AOR alignment :
relative to the guideways is shown. The display : —_—

values update in real time and shim values are S me——— gl

calculated for either the front or back feet to fix the =
angular error. Since we only need to fix the oo
parallelism, shim the frordr the back foot to fix the ——

alignment. | W@
How to Change Shim Values to Back Foot ) Ttutac Rasuts_. | [ stapa | [ closa Pre—

The default shim calculation is for the front foot. To HalekialslsERarrrarue B ) urin e
see the shim for the back foot, click thent shim
box and the valudisplaysfor the back foot.

What the Buttons Do

Reference Radio Buttoni Click on these buttons to
change the parallelism values from Resultsscreen
used in the Move Screen. The defaulfadistock.If
Saddles selected, then the parallelism values from

" T rontl &
the Saddleset of data will be displayed in the displa
area. IfAveraged Datas selected, Lathe10 will

Ref
average both sets of data and those will be display | : :ﬁ;f:ck @ Saddie @ Averaged Data |
in the display areas.

Lock IconT locks the shims from updating so you
dondt have to remember
shims.

Front Move
Resultsi returns to théResultspopup. l Font |
Step 4i displaysStep 4: Lathe Bed Straightness :

Resultsand provides a graph of the straightness fo || == i sy i . averaging: [
both the Vertical and Horizontal axes.
Closei returns taStep 3

Averagingi increases or decreases the number of )
samples the displays average before showing the
value. Increasing this value dampens out measure
noise and slows down the response time for move:

Changing the Scale : Averaging B0
B

Click on the + oif icon to zoom the scale in or out ¢

the graph.
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Lathe 10 Screens Step 4: Lathe Bed Straightness Results

Step 4: Lathe Bed Straightness Resul@displaysa summary of the alignment dataealkn Step 3 as well as graphing
the straightness data. There are several options to graph the data and you can print the alignment report from here.

&5 Lathe10 Lathe Project - lathe test

File Tools Help

Step 4: Bed Straightness Results

Summary Data Source

Straight.(TIR) Toler. I/0 BedParall. Toler. 1/0 O Tailstock

VTailstock 0.0033 0.0005 .0000 0.0005 More Details
HTailstock 0.0020 0.0005 .0000 0.0005

Vv Saddle N/A N/A N/A N/A
H Saddle N/A N/A N/A N/A View
O center
Top View

Plot Reference
O Best Fit

——w-/ ® | aser/Spindle

Show Features
Best Fit Line
Tol. Band

Front View

Undo Zoom
Print Report

Point # 7 Distance: 36.00 Vertical: -.0001 Horizontal: -.0008
TPOPAOATHRPS Project:lathe test Units:in, in/ft
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Results Summary
The top ofStep 4shows a summary of the lathed
alignment results:

9 V Tailstocki Vertical straightnessf the
Tailstock guideways.
9 H Tailstocki Horizontalstraightnessf the

Tailstock guideways. Summary

1 V Saddlé Vertical straightnessf the Saddle Straight.(TIR) Toler. 1/0
(Turret or Subspindle) guideways. _—

1 H Saddlé Horizontalstraightnessf the Saddle V Tailstock .0464 .0010
(Turret or Subspindle) guideways. H Tailstock .0047 .0010

1 Straight (TIR) T This is the total straightness V Saddle .0008 .0010
error(max minus minusing the leassquares, H Saddle .0006 .0010

best fit algorithm, expressed in inches or mm
TIR = Total Indicated Runout.

1 Toler.i Tolerance for the various axes as
defined inStep 1

T 1/OiX= out of =tindodlemmca n c

1 Bed. Parallel 7 Parallelism of thdneadstock
AOR relative to the guidewaysdicated in the
row description This also equals the slope of
the BestFit line. Expressed in in/ft or mm/m ¢ i i o
mm/100 mm. o . .0149 .0020 .0175 .0020

1 Comb.Paralleli This isthe parallelism of the -0016 .0020 . -.0008 .0020
headstock AOR relative to an average of: a) -.0025 .0020 :
tailstock guidewayarallelism and b) the -.0008 .0020 2

saddleparallelism which isjustthe average of
thetwo BestFit slopes. The data is expressed
in in/ft or mm/m or mm/100 mm. This would
be used in cases where there is a large error
the parallelism for both sets of guideways ant
you want taalign to the average of both.

What the Buttons Do

Data Source

{ Tailstocki Graphs the straightness data for thiéstock guideways Data Sourca
(default) O Tailstock

Saddle- Graphs the straightness data for s$hddle guideways.
TS & Saddle- Graphs both the straightness data fortttilstock and
saddle guideways on the same graph.

§ X-Slidei Graphs the data for the cross slide axis. View

) O center
View
1 Center- Plots the V & HCentervalues(default)

1 Slope- Plots the V & HAngularvalues.

)l
)l
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Plot Reference

Best Fiti (default) The straightness data is corrected by subtracting the
slope of the Beskit line from each data point and then determining
maximum and minimum values that deviate from zero. The difference
between the max and min values is the overall TI&gtness for that set
of data. The data is then plotted with the X Axis line (zero line) being e
to the besfit line. The straightness tolerance values are set ugdsaad
around zero.

In theSummary Table, a greerfl or redX will indicate if the measured
value is within or outside of the tolerances entered in Step 1. For exan
for a .0005n. straightness toleranckeathe10will look at theabsolutevalue
of all the values relative to th&est Fitline and if any othose values are
higher than .0005, it will beut of tolerance.For exampleif the maximum
of all thepositivevalues is .0004ndthe minimumof all the negative values
is -.0003, then the straightness wouldimé&lerance. However, tHER
Straightnessvill be .0007.

Summary
Straight.(TIR) Toler. 1/0 Bed Parallelism Toler. 1/0

V Tailstock .0016 .0010 -.0001 .0003 ”
More Details...

H Tailstoc .00 .0010 -.0002 .0003
V Saddle N/A N/A
H Saddle N/A N/A N/A

Front View (Vertical)

0.0010 +.001 Tolerance Band

\k
o000 /\ ~ toma TIR
0.0000
-0.0005 1

-0.0010

-.001 Tolerance Band
0 5 10 15 20 25 30 35 40 as 50

Laser/Spindlei When selected, the raw data is plotted relative to the las
beam (collinear with the h-Eidigesst ¢
drawn through the data. The slope of the Béistine shows which
direction and by howaxisis titing reldtive to she
lathe bed.
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Plot Reference
O BestFit
® | aser/Spindle

Show Features
Best Fit Line
Tol. Band

Undo Zoom
Print Report

Plot Reference
® Best Fit
O Laser/Spindle

Show Features

Best Fit Line
M Tol. Band

Undo Zoom
Print Report




Graph Using BestFit Plot as the Plot Reference

This graph plots the straightness of the Véxes of
the bed, using the beft line as the plot reference,
which takes out the slope in the data due to the spir
axis not being parallel to the betihe tolerance bands
are drawn and filled in with green. Any values lying
outside the bands aceitsidethe specified straightnes:
tolerance fronttep 1

Graph Using Laser/Spindle as the Plot Reference

This graph plots the straightness of the V&H axes o
the bed, using the raw ddlaaser)as the plot
reference.The raw data is plotted relative to the lase
beam (headstock AOR). The B&3t line is drawn
through the data. While the tolerance bands can be
drawn, it is recommended that they be turned off sir
the raw datads first theo
tolerance band would be meaningless. The slope o
BestFit line shows you how far the headstock AOR
tilted relative to the bed.

How to See Data for a Point on the Graph

To see the data for any point on the graph, hover o\
the point with the cursor, where you will see red sqt
dots and the data values will be displayed at the bot
of the graph area.

&5 Lathe 10 roject - 13

File Tools Help
Step 4: Bed Straightness Results

Straight.(TIR)

Summary Data Source

Toler. /O © Tailstock

Bed Parall. Toler. /O

Comb. Parall. Toler. I/0

® Saddie
® Tailstock & Saddie
® x-Slida

View
O center
® Siope
Plot Reference

i | ® BestFit
O Lasar/Spindle
Show Features
Best Fit Line
W Tol. Band

Undo Zoom
Print Report

V Talistock
H Tailstock
V Saddie
H Saddie

.Dasa
.0oa7
0008
0006

.0010
.0o0
.0010
.0010

0149
-.0018
-.0025
-.0008

.0020
.0020
.0020
.0020

0178 .0020
-.0008 .0o20

Side View (Best Fit)

Point # 5 Distance: 4.00 Vertical: .0039 Horizontal: .0104
€ ﬂﬂﬂ TS Project:L3

Preferences | Notes  Units:in, in/ft

»
L]

Fila Tools Help

she 10 Poject - 13

Step 4: Bed Straightness Results

Toler. 1/0

Summary Data Source

© Tailstock

® Saddie

® Tailstock & Saddia
® x-Siida

View

O Center

@ Siope

Plot Reference
® Best Fit

O Laser/Spindle
Show Features
Best Fit Line
™ Tol. Band

Undo Zoom
Print Report

Straight.(TIR) Bed Parall.  Toler. 1/O Comb. Parall.  Toler. /O
V Talistock
H Tailstock
V Saddie

H Saddie

.D4B4
.0047
0008
0008

.0010
.000
.0010
.0010

0148
-.0018
-.0025
-.0008

.0020
.0020
.0020
.0020

0178 0020
-.0008 .0o20

Side View (Laser/Spedie)

Point # 5 Distance: 4.00 Vertical: .0038 Horizontal: .0104
€ ﬂﬂﬂ TS Project:L3

Preferences | Notes  Units:in, in/ft

Side View (Vertical)

0.0100
0.0050

0.0000

0.0050

-0.0100 Hovering over a point shows

the data at the bottom of the
graph

a

Top View (Horizontal)

Point # 3 Distance: 2.00 Vertical: .00889 Horizontal: .0033
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Zooming in on the Graph

For longbed lathes with many data points, you can | e —T—

zoom into a section of the graph to look more closel | i ——"N\

at the dataClick and drag the mouse over a section || &= N
the report and itooms into that part of the graph. To § ““7F———— =+ =+ = = =
undo the zoonxlick Undo Zoom SR 7

What the Buttons Do(continued)

Show Features
Show Features Best Fit Line
9 Best Fiti Turns the BesFit line (black solid line) M Tol. Band

on or off from the graph display.

1 Tool. Bandsi Turns off the tolerance bands froi
any of the graphs.

f UndoZoomi Resets the grap
all the data. Undo Zoom

Print Report

1 Print Report- Opens thePrint Report screen to
make selections and print the report. You can . —

print from Step 5 SeePage74 for more details or -
printing the Report. Print Report

Printer Name: Hamar Laser PDF Printer

™ Include Axis Data Values
™ Include Laser Qualification

™ Include Straight/Parallel/Squareness Results

™ Include Straight/Parallel/Sguareness Images

™ Include Graphs

™ Include Tailstock Data
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Lathe 10 Screens Step 5: Record Tailstock/Subspindle Axis Data

In Step 5: Record Tailstock/Subspindle Axis Datave will be checking theoincidence (il axes) of the dadstock

AOR to the tailstock centerline, subspindle AOR or turret-taddler centerline. Once the data is recorded, the mounting
errors for thed alignment axes are calculataddsubtracted from the raw dafEhe actual alignment results are displayed,
along with Side View and Top View spindle graphics to illustrate the direction of the misalignment. The tolerances
entered irStep lare then applied to see if the results are in or out of tolerance.

To calculate the result§,data points are neededlick Procedureto open a popup providing instructions.-€sreen
graphics show howo orient the headstock spindle and tailstock/subspindle/tartake the data

45 Lathe10 Lathe Project - lathe test - o x

File Tools Help
Step 5: Record Tailstock/Subspindle Axis Data

V N/A V .0005

H N/A H -.0004

Center , Siope

Polling: Rotation: f o° Offset

Target: [Nt O T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth Averaging:

l Record ‘ t Clear Data J \ Procedure | Print Report.. ]

Laser Position V Center Alignment Results - Tallstock/Subspindie Axis
Laser Inverted/Target Normal [is[a]s): i )] i ) 5 Side View Top View

Laser Normal/Target Inverted Js] 3] 1 il 8 V.G /0 V.S Vo
Laser Normal/Target Normal [ 3 _ 3 - . Center |/ .Slope 1/0 | H.Center I/0 H.Slope I/0
Calculated Mounting Errors  [BNa]s i A i A .0022 % .0005 ¥ | .0002 v -.0004 /

Orlentation

TOPONTHAS Project:lathe test Preferences... | Notes.. Units:in,in/ft
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What the Buttons Do

i Recordi Records the axes of data for each
point in the procedureT he gr een
automaticallyadvanceso the next point and

updates the laser/target graphics to indicate

how they should look when taking thext
data point.

9 Clear Datai Clears the data from the table
with a request for confirmation.

9 Procedurei Click here to bring up the sectic

in the manual that has tpeocedureo take
the data.

1 Print Reporti Click to print the report. Yot
can also print frontep 4 SeePage 74 for
more detail®on printing the Report.

Record Clear Data Procedure Print Report...

'0' Are you sure you wish to clear your existing data? Changes will be lost.

Step 5: Record Subspindle/Turret Rotation Axis Data Procedure

Sa. Insert L-702SP Laser into main (headstock) spindle chuck/collet and T-1295/T-1296 Target
into subspindle chuck/collet (tailstock or turret). Turn on laser and make sure the software is
seeing live values.

5b. Select “Center” on the screen (the left-hand, white set of numbers

should be showing) and make sure Angle-Measuring I.ens has been removed
and the light shield (rectangular shaped) installed (optional). Rotate main

(headstock) spindle + L-7020SP into the INverted position (180 degrees) g
tnoether neino the lovel ta indicate when von are at 180 deoress Torthe L

Print Report

Print Report

EEHEEEL ™ Include Axis Data Values

[ Include Laser Qualification

Preview Report [ Include Straight/Parallel/Squareness Re

M@ Include Straight/Parallel/Squareness Im
M Include Graphs
[ Include Tailstock Data
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Taking Spindle Alignment Data in Step 5

B Lo 10 Pt - xSk - 2450

A simple 6step procedure is used to take the spind EEEZEEEE

alignment data.

Note: When rotating the laser and target, it is very
important to rotate the spindle itself (with the laser in it),
not the laser or target within the spindle chuck. In other
words, never loosen the collet or chuck when taking
alignment data of @otating spindle (be it the headstock
spindle or subspindle) during this procedure.

By rotating the spindle and laser together, you are
measuring the axis of rotation (AOR) of the spindle, whi
is the most important reference to use when aligning a
spindle If we just rotate the laser in the chuck, then we
would only be measuring the alignment of the centerline
defined by the chuck jaws (or collet), nio¢ spindle AOR,
which of coursec oul d be ok if
such as the tailstock.

Procedure

1. Invertthe L-703SLaser/spindle, keeping the
T-1296target in the NORMal position. Make su
the level on top/bottom of the laser is level.

Z0

Click Record or press the spacebar to record th
first data point. Notice the graphics on the scre
indicae how to orient the laser and target (Norr
or Inverted)for thenextpoint.

Make sure they both are oriented like the imag:
shown in Step beforeyou take the data point. |
is also a good idea to wait 10 seconds (ogéwnf
the Avg is set-20) after rotating the laser/target
before recording the data poiotlet the data
updating settle down

V
H

Center
Polling:

Target

o

J |

[

Lasar Normal/Target invertsd
Lasar Normal/Targat Normal
Calculated Mounting Errars

Oieniation

B €MOOOTES Project:Mori Sek - 2458

Step 5: Record Tailstock/Subspindle Axis Data

V
H

___Slope

T-1296 4-Axis FL=6 / BlueTooth

Offsat

Averaging: m

Alignment Rasults - Tallstock/Subspindia Axis
Side View Top View

VCenter YO0 VSiope VO | MCanter V0 M Sors 110

Preferences | Notes | Units:in, in/ft

45 Lothe10 Lathe Progect - Iathetest

SN95-10003-2x

DOUOY i

<Ml 20 -

Side View Top View

V.Center /U V.Siope /0 | H.Conter /O H.Slope vO
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2. Rotate the E703SLaser/Spindle back to the
NORMal position. For th&ilstock, bosen the
chuck, rotate the-I296to the INverted posdion,
tighten the chuck and clidRecord (or pressthe
spacebarto record the second data point. The
same applies if you have a fixture in the turret t
holder.

If you are measuring a subspindle, themdb
loosen the chuck or collet brdtatethe spindle
with the T-1296in it. Wait 10 seconds or so
before clickingRecord.

Leaving the lasein place, loosen the tailstock
chuck,rotate the T1296to the NORMal position,
tighten the chuckand clickRecord (or presshe
spacebarto record the third data point. The sat
applies if you have a fixture in the turret tool
holder.

If you are measuring a subspindle, themdb
loosen the chuck or colldiut rotatethe spindle
with the T-1296in it back to the NORMal
posiion. Wait 10 seconds or so before clicking
Record.

& Lathe 10 Lathe Project - lathe test - o X

File Tools Help

‘ Step 5: Record Tallstock/Subspindie Axis Data

.0025
.0005

V
H

Center

Polling: Rotation: | 179.6"

REL-CIEE SN95-10003-2x 8 T-1295 4-Axis {2 at a Time) FL=6 / BlueTooth

Averaging: m

| [ romtropon |
ARgnment Results - Tallstock/Subspindie Axis
Side View Top View
V.Center YO V.Sope VO|H. Center O H.Siope YO
Na NA

v Siops H Slapt

TOPOOO T M rProjectiathe test

€5 Lothe10 Lathe Project - lathe test X

D018 a
OO A

SNS5-10003-2x =i 20 -

Top View
V.Center /0 V.5iope /0 | K. Conter
0m8 v N

Side Viaw

VO H.Siope vO
0002/ wa

“=-0010 | -.0001
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Interpreting the Results

After recording thed® point, LathelOcalculats the
mounting errors of the laser and target and sulstrac
them from the raw data, applying display offsets to
the4 reattime data displays. These values are the
actual alignment values of ti&ilstock chuck
centerline, theurrettool holder centerline or the
subspindle AOR relative to theeadstock AOR.

Alignment results are also shown in tleggnment
Resultsi Tailstock/Subspindle Axisarea of the
screen. ThedilstockCenterandAngulartolerances
from Step lare applied to the datan X indicates
out of tolerance and a green chédkdicatesin
tolerance.

Tolerance Bands

Straightness
| +/- .0005

| ¢Tailstock - Center
+/- .0005

| ¢Tailstock - Angular

w/in  .0002

Static spindle graphics showSéde ViewandTop
Viewof the Tailstock/Turret/Subspindle relative to t
headstock AR.

Out of Tolerance

If the alignment of the Tailstock/Turret/Subspindle
out of tolerance, cliclStep 6to go toStep 6:
Tailstock/Turret Alignment .

4P Lathe 10 Lathe Project - Iathe test = 5] x

DU a
OO A

Rl E B T-1285 4-Axis (2 at a Time) FL=6 / BlueTao Averaging: BT

Top View
V.Center YU V.Sipe 1/0 | M. Center /O H.Slope ¥O
008 S NA

Side View

0002 v wa

Alignment Results - Tallstock/Subspindie Axis

Side View Top View
V.Center 1/0 V.Slope I/0 | H.Center I/0 H.Slope I/0
.0003 v N .0004 v N
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Lathe 10 Screeng Step 6:Tailstock/Turret Alignment

Step 6 Tailstock/Turret Alignment provides aealtime, 2-axis display of thd alignment values. Aarget graphic is

used to interpret the values for the Vertical and Horizontal axes of the tailstock centerline or subspindle rotatibe axis. T
target graphic will update with changes in the alignment values, so you can watch the tailstock/subspiridte come
alignment as you adjust it. Tolerance bands indicating the values ent&teg laredisplayedand are colecoded to

indicate if the values are in or out of tolerance.

49 Lathe10 Lathe Project - lathe test

File Tools Help

Step 6: Tailstock/Turret Alignment

Side View Center e —— 7 Top View Center

V .0008 H .0001

Side View Slope —= > Top View Slope
\l /A
V [[\gl / A H
Rotation: | 0°
Target: EENEER LS T-1295 4-Axis (2 at a Time) FL=6 / BiueToaoth Averaging:

L9

.0020

Front Move Back Move
f ‘@ m | e ¢

TOHOAOANATS Project:lathe test Preferences... | | Notes...| Units:in, in/ft
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What the Buttons Do

1 Remeasure After youadd
shims and perform moves,
click Remeasureto returnto
Step 5 whichcleass the valuesfrom the tableso
you can retake the spindle dataverify it is
aligned

i Offsetsi This button turns the
mountingerror display offsets
calculated irStep 50n or off These offsets are
applied to the raw target values to remove the
mounting errors and display the actual alignm
in thefour reaktime displays The default setting
is ON and normally it is not turneaoff.

9 -Click to fAzoom i n(
on the graph to magnify the graphiic
depiction of the alignment center offset and
angle. There are separai@ombuttons for the
anglegraphics and theentergraphics

f Click here to ﬁzoo

scale on the graph to decrease the

graphi@l depiction of the alignment offset and
angle. There are separ@i@om buttons for the
anglegraphics and theentergraphics

4B Lathe 0 Lathe Progect - lathe test - 8] x
Flle Tools Help

L Step B: Tailstock/Turret Alignment J

éﬁe View Canter =

Top View Center
V .0008 H .0001
Sida view Slope

Vv N/A H

Rotation: § 0°

Top View Slopa

N/A

BE S8 SN95-10003-2x T-1295 4-Axis (2 at a Time) FL*6 / BlueTooth

Offset m
Averaging: NI

Front Move Back Mova

e+ @

Preferences... || Notes...  Uni

THPAMMA TS erojectiathe test
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Interpreting the Plus and MinusSigns in the
Live Displays

4B Lathe 0 Lathe Progect - lathe test - [§] X
File Tools Halp

The signs of the data displays will tell you what ( swpsTaiswogmumstaignment )
position (high/low or left/right) the target is relativ: Sle Vi SR e s

to the laser beam. See the interpretation below. Vv .0008 H -0001

Sida View Slope Top View Slopa
A /A N /A
V N/A H N/A

AETETISR SN95-10003-2x T-1295 4-Axis (2 at a Time) FL*6/ BlueTooth Averaging: ENE

Front Move Back Move l

m | D

TOPOOMA TS pProjectiathe test Prefercnces... | | Notes...  Unitssin, in/ft

Vertical Axis Side View
A +V centervalue indicates the target is higher th [ m [
the laser beam. -
A +V angularvalue indicates the back of the targe F—E - -;—r-——-—
is higherthan the front of the target. -
ATV centervalue indicates the target is lower tha & #V Center - Ve
the laser beam. -
A -V angularvalue indicates the back of the targe
is lower than the front of the target. ' __ﬁ" . =™
| +V Angle | -V Angle

[ [
Horizontal Axis _
A +H centervalue indicates the target is to the rig Top View
of the laser beam when looking from the |d860  pum -
the T-261 target. —
A +H angularvalue indicates the back of the targ - - B =
is to theright of the front of the target when lookin q o=
from the lasemto the T-261 target. " Cont 4 Conter

+ enter -
[

A TH centervalue indicates the target is to fleé -
of the laser beam when looking from the lasép
the T-261 target.

A -H angularvalue means the back of the target i
to theleft of the front of the target when looking
from the lasemto the T-261 target.
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