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1. System description

Lathe Measurement SystdriviS-5is innovative, compact and easy to dsgice useful
in measurementsf a number of errors that can occur during the operation of lathes, not only
numerical, but also manual. Some methods are also very useful and can be usedriousst
milling machines. The measurement is made by measuring the amplitude position séthe la
beamwith the high speedietector system. All measurement methods comply with ISO 230

standards

LMS-5 consists of auggedcase with stabilized laser sourcmeasurement detector,

charger and a set of necessary cables

Safety considerations

TheLathe Measurement SystdiMS 5 isa Safety Class | product designed and tested
in accordance with international safetandards. It is also a Cldslsaser product conforming
to international laser safety regulations. The instrument and the manuallseéindgected and

reviewed for safety markings @instructions before operation
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Warnings

For proper operation @he laser measurement systemS-5 the following conditions
must be met:

The Laser Head must not be put neestrong magnetic fields.

Keep the optical components clean and avoid scratching them.

When the optics is dtied, clean it with pure ethanol or isopropanol

Do not use the system beyond its work conditions
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2. System elements

LatheMeasurement SystetMS-5 consists of the elements described below:

Laser Source UnitMS5-L,

Beam DetectoUnit LMS5-D,

USB charger,

Magnetic fixture,

USB cabils,

USB memory with LMS Software.

©O O O o o o

System architecture

The architecture ot MS-5 is shown inFigure 2.1. Two main elements are theser
SourceUnit (LMS5-L) andBeam Detectonit (LMS5-D).

Thelaserunit works as a source afvisible (635nm)aser wavelengtlvith stabilized
output power The laser units generates two beams perpendicular to eachlbibdrattery
operated and works wirelessly with the use of Bluetooth conne@&ingle battery charging
allows formore than a day of constant measurements. The laserannite connected to a PC
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computer over the micrdSB connectowith limited functiondity. The same connector is dse
for battery charging. Any popular cell e battery charger can be used

The laser light isletected by the Beam Detector Unit LMB5In the opteelectronic
circuit inside the measurement heatie optical signal is comerted to the signalositionand
transferred oveBluetooth or USB interfacéo a PC computer running the LM®ftware
application.Depending on the application the laser unit needs to be rotated or not. The rotation
is necessary in Axial measurements lehduring axes straightness and squareness

measurements only linear movement of the Detector unit suffices.

0 |

Figure 2.1. The architecture of theMS-5 lathe measurement systeRosition of the beam generated
by the Laser Source (left) is detected byDeéector Unit (right).

Laser Source Unit LMS5-L

The Laser Source Unit LMSB is 635nm fibre laser based device generating two
perpendicular monochromatic beams. The shape of the unit was especially designed to support
measurement of rotational axd$e important elements of the laser unit are shown in Figure
2.2.

The laser has to be mounted on the machine with the use EfdabsTING ROD. The
rod is made of hardened steel with diameter of 25mnhénolerance.

On top of the unit there can be found BP@wVER ON BuTTON and two LEDSPOWER
LED (red)andBT LED (blue). If the button is pressed for more than 3 seconds, the device will
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switch on signalising this with generation of the laser beam and with switchibig@hED.

If the laser is correctly connected to a PC over Bluetooth then the blue LED will blink. The red
LED (Power LED) signalises charging of the laser unit from a USB source connected to the
MIicro USB connector. Switching the device off requires pregshe power button for longer

than 3 seconds or until tmormally blue LED changes its colour to red.

Protective cap

Beam output 1

BT LED

micro USB Beam output 2

Power On button

Power LED

Battery indicator

@25 mounting rod

Figure 2.2 Laser Source Unit LMSB. Explanations in the text.

The laser has twBEAM OUTPUTS perpendicular to each other with precision stated i
the calibration certificate and not worse than 3-arcseconds. Although the output power is
very small but the Beam output 2 can be shielded withPHoarECTIVE CAP . The cap should
be taken off only when the perpendicular beam is used (for exampleasunementsf axes
perpendicularity).

On top of the unit there is placed a simBIETTERY INDICATOR showing the current
battery state. The state can be controlled also when the device is switched off. If the device

stops behavingmproperlythenit can be resetted by pressing a hidden button covered by the
RESET hole.
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Beam Detection Unit LMS5-B

The Beam Detection Unit LMSB is a state of the art laser beam position detector
delivering data in two dimensionk.is accepting the beam fronwad directions shown in
Figure 2.3 aBBEAM INPUT 1 andBEAM INPUT 2. It consists an internal optical filter thus the
reading is not sensitive to the level of external light. The Detector is switched on and off in
the same way like described for the Lasat Utby long pressing of thBowerR ON BUTTON.

The meaning and behaviour of two LEDs is also the same as described in the previous
paragraph. The Unit can be charged either with the use of the delivered charger or any USB
port with the use of micro USB cabFor connection to a PC a Bluetooth interface should be
used.

@8 mounting rod

BT LED ®25 mounting rod

Power On button —\

micro USB / :
Power LED /

Beam input 2

Beam input 1

Figure 2.3. Laser Source Unit LMShB, view 1

The detector has twOUNTING RODS . The main one is tHie25h6rod with the flatterd

surface. The flat surface is made for repeatable positioning of the detector in toolholders. The
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smaller rod plays an auxiliary function. It should be used only when there is no other possibility
of attaching the detector to the machine.

Display

Axis directions
Reset

Figure 2.4. Laser Source Unit LMSh, view 2.

The state of the battery and values of the beam position are shown Drsphay
(Figure 2.4).The operation of the Displag described in more details below. The inscriptions
AXIS DIRECTIONS on the topf the detectoare showing the meaning XfandY on the Display
and in the LMS5 Software on the PI@.the Detector there is also a hidd®eseT button that

should be used only when a device malfunctioning is noticed.

The Display in the detector unit plays an auxiliesie allowing to use the device in a
standalone mode. The possible states of the Display are shown in Figur@s52.5&he

information shown on the Display are available in three different modes (units are aimjays

o Absolute mode (Fig. 2.5a) in thismode there are displayed absolute X
and Y positions of the laser beam (Fig. 2.5b). This is the default mode
after device start up. Short press of less than 2 secondsRdwer On
button changes the modeRelative

o Relative mode (Fig. 2.5d) in this mode there are displayed X and Y
positions of the laser beam relative to a chosen point. Entering to Relative
mode sets the current beam position as the reference. Short press of less

than 2 seconds of thiower Orbutton sets new reference point. Leaving
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the mode is possible by two consecutive short presses ¢lotier On
button.

o Axial mode (Fig. 2.5e) in this mode the centre of the circle made by
the beam is displayed if only the radius of the circle exceedsn®0
during 5 seconds window. Otherwisetdisplay will look like shown in
Figure 2.5c. To use this mode the laser has to rotate with at least 12
rotations per minute. Short press of less than 2 seconds@bier On
button sets new reference point as the last detected centre. Leaving the
modeis possible by two consecutive short presses orPtheer On

button.

SR A I
ABSOLUTE

Figure 2.5a Appearance of the LMSB unit Display during device staup and during switching to

Absolute beam position mode.

4781733

Figure 2.5b. Appearance of the LMSB unit Displayduring operation in Absolute beam position

mode.

M2 al0)

Figure 2.5¢c Appearance of the LMSB unit Display when no beam is detected.
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m X [ Y
RELATIVE

Figure 2.5d. Appearance of the LMSB unit Display during switching to Relative beam position mode.

. < g v
AXIAL

Figure 2.5e Appearancef the LMSED unit Display during switching to Axial measurement mode.

In the top left part of the Display there is a battery display indicator. The reversed letter

denotes the current operation md¥estands for Absolutdg] stands for Relative arlg stands
for Axial.
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3. Basic configuration

Lathe Measurement SystdoMS-5 is design to be very simple to use. In majority of

lathes the optical system setup has only a few steps shown Bélisveonfiguration is suitable
for both Axial and Straightness measurements.

A. Mount the Laser Unit inside the machine spindle
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B. Mount the Detector Unit in the toolholder.

C. Switch on laser and deteci{@ress power buttons fc
3 seconds)Connect LMS5 Software if necessary
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D. Move the Tool Turret so that the laser beam falls
the detector input.
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4. LMS5 Software

The device is delivered with the supporting software for a PC computer with Microsoft
Windows operating systemApplication requirements:

Operating system: Windows 32/64618/8.1/10

CPU desktop: Intel i3 2375M 1,5 GHz or better / AMD-B@00 1,5GHz or better

Memory: 2GB RAM or more

Hard drive: 50MB free hard disk space

Interfaces: USB type A

Screen resolution: 1280x768 or higher

Software installation

The software instidtion package is located on the USB memory stick that is included
to the measurement systellMS5 Install application can be launched from the USB memory.

The installation process should start automatic&ilgt the window with requirements should
appea (see Figuré.l).
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1 Setup - LMS v.1.3 - X

Information Fﬂ

Please read the following important information before continuing. ! I

When you are ready to continue with Setup, dick Mext,

Application requirements:

Operating system: Windows 32/64hit 7/3/5. 1/10

CPU desktop: Intel i3 2375M 1,5 GHz or superior / AMD A4-5000 1,5GHz or superior
Memory: 2GE RAM or more

Hard drive: S0ME free hard disk space

Interfaces: USE type A

Screen resolution: 1280x758 ar higher

Mext = Cancel

Figure 4.1 LMS5applicationsetup window

After installation of the main software there will be installed FTDI drivers for supporting
USB communication with thdetector unitThe drivers are available after installation in the

/ILMSYFTDI Driver catalogue. The installation is finished when the window as shown in Figure
4.3 appeas.
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@ FTDI CDM Drivers >

FTDI CDM Drivers

Click ‘Extract’ to unpack wersion 2.12.10 of FTDI's Windows
driver package and launch the installer,

www ftdichip.com

= Back Extract Cancel

Figure 4.2 FTDI setup window

1 Setup - LMS v.1.3 -

Completing the LMS Setup Wizard

Setup has finished installing LMS an your computer, The
application may be launched by selecting the installed
shortouts,

Click Finish to exit Setup,

Finish

Figure 4.3 Installation complete window
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Main window of LMS5 Software

The main window of the software consists a main and a supporting paeel Figure
4.4. In the main window either a measurement may be chioSeial, Straightness, Squareness
or Live Measurement, a configuration may be esteor the software may be closed. The
auxiliary panel delivers information about the connection to a Detector Unit and displays the

position of the laser beam.

BB LMS 5v.0.1.08 - x
Alignment

Laserte i

1000

500

-500

LMS 5 - Lathe Measurement System

: i 2 N K o
J_ Detector is not connected

Detector

Axial measurement Straightness Squareness Live Measurement IIII —
u

LMS5D_BT SN:910819
LMS5D_BT SN:911111
LMS5D_BT SN:920819

L Ya,
o & Je

Figure 4.4. Main window

During standard operation the detector needs to be connedteslRC first. In order to
achieve this in the main window the elements ofDle¢ectorpanel are to be used. First the

P

search buttol should be pressed in order to find the LMS5 detectors visible to the

computer.After a few seconds the list of all Ve detectors will be shown. Then the right

detector should be chosen and the connection b__™ . should be pressed. After successful
connection the elements Petectorpanel should start displaying the status of the detéctor
beam strength, battery ld\and beam position (Figure 4.5).
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B LM55v.0.1.08 - X
Alignment

Laserte g

1000

500

-500

-1000-

LMS 5 - Lathe Measurement System a0
* S B & F
Ay KoX X 6801 Y:-924
@ J_ Detector
Axial measurement Straightness Squareness Live Measurement -IIII m 94 %

LMS5D_BT SN:910819
LMS5D_BT SN:911111
LMS5D_BT SN:920819

L) Ya
© e p

Figure 4.5. Appearance of the Main window after successful connection

T | | | | | | X: 1263,7 pm
1o I I I T 1 i Y:-850,9 pm

.
2
a
%

Figure 4.6. Alignment panel after magnification

When the detector is connected and the beam from the laser is within the detection range

then on theAlignmentpanel in the top left part of the main window, there are displayed
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information about the laser beam position (graphically and numerically) argl#iity of the
beam (gauge on the top of the panel). During standard measurements the displayed quality has
to exceed 90% to warranty linear measurements.

The alignment window can be zoomed to the full screen (Figure 4.6) by pressing zoom

kA
button “* . Themagnified panetan be unzoomed by pressing the unzoom button in the lop

left corner or by pressing Esc button on the keyboard.

Configuration window

. . P o .
When the Configuration buttc,,r is pressed theane ofthe Settingsvindows will
appeail Figures4.71 4.11.

Figure 4.7. Appearance of the Settings windbwanguage choice.

With the Configuration it is possible to change the program language (Figure 4.6), the
units used across various software options (Figure 4.7) or the data averaging (Figure 4.10). Itis
also possible to add a new logo file that would appear on printeds€pmure 4.8) or check
the current versions of firmware (Figure 4.9).
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Ho settings x
Distance
Opm Om Oinch
@mm Omils
Distance deviation
®pm Om Qinch
Omm Omils
Angle
Oasec Orad O milsfinch
Oprad Omm/m @°
Angle error
Oasec Orad O milsfinch
Oprad ®mm/m 0-
Feed rate
Omm/s ® mm/min Oins
Om/fs O m/min Oin/min

Figure 4.8. Appearance of the Settings windbwnits choice.

HD Settings x
G [ ) @ i X
Logo (485x163)
—
v

Figure 4.9. Appearance of the Settings windbwogo picture choice.
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O ™ @

Info

X

Laser firmware: XXXX

Detector firmware: 0351

Refresh

v

Figure 4.10. Appearance of the Settings wawdi Firmware versions.

G ™ mE i ¥

Avarage interval

0.1s

Figure 4.11 Appearance of the Settings winddbWata averaging choice.

Axial measurement window

When the axial measurements are requested then Alél measurement

&

Axial measurement

button is to be presseld. the windows that would appear (Figure 4.12) either
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4 g
a new measurement can be sta or an old result can be re analysed
or printed.
0 LMS 51.0.1.08 - Axdal Measurement - x
Alignment
Axial Measurement - . o
> — s i
X: 12357 Y:-842,9
Detector
Al = 93%
LMS5D_BT SN:910819
LMS5D_BT SN:911111
LMS5D_BT SN:920819
LY Y
< fo

Figure 4.12Axial measurement windowinitial screen

Figure 4.13Axial measurement windoiwsMeasurementonfiguration.
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