FLUKE.

830

Laser Alignment Tool

Users Manual

July 2014 (English)

© 2014 Fluke Corporation. All rights reserved. Specifications are subject to change without notice.
All product names are trademarks of their respective companies.



LIMITED WARRANTY AND LIMITATION OF LIABILITY
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Fluke reserves the right to invoice Buyer for importation costs of repair/replacement parts when product purchased
in one country is submitted for repair in another country.

Fluke's warranty obligation is limited, at Fluke's option, to refund of the purchase price, free of charge repair, or
replacement of a defective product which is returned to a Fluke authorized service center within the warranty
period.

To obtain warranty service, contact your nearest Fluke authorized service center to obtain return authorization
information, then send the product to that service center, with a description of the difficulty, postage and insurance
prepaid (FOB Destination). Fluke assumes no risk for damage in transit. Following warranty repair, the product will
be returned to Buyer, transportation prepaid (FOB Destination). If Fluke determines that failure was caused by
neglect, misuse, contamination, alteration, accident, or abnormal condition of operation or handling, including
overvoltage failures caused by use outside the product’s specified rating, or normal wear and tear of mechanical
components, Fluke will provide an estimate of repair costs and obtain authorization before commencing the work.
Following repair, the product will be returned to the Buyer transportation prepaid and the Buyer will be billed for the
repair and return transportation charges (FOB Shipping Point).

THIS WARRANTY IS BUYER'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. FLUKE SHALL NOT BE LIABLE FOR ANY
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES, INCLUDING LOSS OF
DATA, ARISING FROM ANY CAUSE OR THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or exclusion or limitation
of incidental or consequential damages, the limitations and exclusions of this warranty may not apply to every
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competent jurisdiction, such holding will not affect the validity or enforceability of any other provision.

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O. Box 1186
Everett, WA 98206-9090 5602 BD Eindhoven
U.S.A. The Netherlands

11/99
To register your product online, visit reqgister.fluke.com.


http://www.fluke-warranty.com/

Table of contents
Contents

Table of contents

o Preface ... ..o e 1
101 (g o (Ul i o] o DU SRS UPRPUPUPRRINY 1
HOW t0 CONtACE FIUKE ..ot ae e 1
Safety INfOrMatioN..........c.ooii s 2
2. PacKage . ... e i 5
3. Safety and operatingnotes ..............c. i s 7
Operating iNfOrmMation ..o 8
HaNdliNg PreCautions...........c.ooiiii e 10
4. FLUKE 830 —an OVerVIEW. . . .. ittt ittt i et e s s inae s snnanaaasnnnns 13
(=TT o] o (o] o O R RP T PPP PP 13
Power supply.... .15
ST T o] ST TRSPRPPPPOPRN 18
[ 157 14 IR RPPPRP 20
Mini compact chain-type bracket ... 21
Using the Wireless MOAUIE ...........ccoiiiiiiiii e 22
5. Configuration and datamanagement . . ........... ... ... ... . it 25
(76T 01 o U1 =1 1o} o WU SO URRPTPOPPPPROt 25
6. Gettingstarted. . ....... ...t e e 39
Set UP the ProAUCT ... 39
L= g1 (=Y o [ 4 T=T 0 7 [ o 1 SO 39
WireleSs MeasUIrEMENT.........oocuiiiii e 41

Diagnose

7. Horizontal machine alignment . . ... ... ... ... i
Preparing for the alignment procedure
Check fOr SOt FOOL ... .ueiiiiiie et e e
MOUNE the Brackets .........uiiii e

Mount wireless module, SENSOr aNd PriSM ........cccuiiieiiiiie e 50
CONNECE T8 SENSOI ...ttt e et e e ettt e e e et e e e e snteeeeanseeaeaannes 52
Switch Product on and start application .............ccooiieiiieiie e 53
Enter machine diMmenSioNS ........cooiiiiiii s 54
Machine set-up.......ccccccevineenne

Laser beam adjustment
TaKE MEASUIEIMENTES ......eiiiiiiiii ettt ettt ettt e e ettt e e e eab e e e e abe e e e e snbteeeaneeaeannneaaean
DIAGNOSE ..ttt

AlIGN MACKINE ...
Saving data and Printing.........coceiieiiiieee e 81
SOt OO ..o
Main types of soft foot




830
Users Manua/

Checking and correcting soft foot CONditions............cccoviiieiiiiiic e
Points to be observed during soft foot measurement

8. Alignmentoptions .......... ... i i i i e 101
Measurement MOAES...........coiiiiiiiiic 101
9. Vertical flanged machines ........... ... it 107

Typical configuration

10, APPENAIX ..ottt it e e e e 121
USING the SENSOT CADIE ......ccoiiiiiiiiie e 121
Updating the 830 firmware to @ NEWEr VErSION ...........ccuoiiiiiiiiiiiiiie e 124
Sensor fiIrMWare UPAAte .........c..iiiiiiiii ettt e e enreea e 131
830 Laser Alignment Tool technical data............ccooiiiiiiiiiiiiee 134
Suggested shaft alignment tolerances ...............cociiiiiiiii 136
Declaration of CONfOrMItY..........ccciiiiiiiii e 137
3 T = G 139



List of figures
Cornftents

List of figures
Figure 2-1. Items included with the Product .............ccooiiiiiiiiiiiee e 6
Figure 3-1. Laser safety Warning ..........cccooiiiiiieiieie e 7
Figure 4-1. The Product at a glance
Figure 4-2. Charging the non-removable rechargeable battery

Figure 4-3. Dismounting the charger plug ...........ccooiiiiiiiiiiii e
Figure 4-4. Parts Of the SENSOT..........ooiiiiiii e
Figure 4-5. Parts of the PriSm ........coiiiiiii e
Figure 4-6. Standard and optional brackets ............ccoccviiiiiiiiei
Figure 4-7. Wireless module ON/OFF SWItCh ..........cccoociiiiiiiiiiiiiieeeee e
Figure 6-1. Mounting components across the coupling

Figure 6-2. Laser dot centered on prism dust Cap..........cooiuiiiiiiiiiiiiiiieeee e
Figure 6-3. Centering the reflected laser beam using

the thumbwheel and the yellow beam adjustment knob...............cccccoiiiiiis 44
Figure 7-1. Mounting the bracket step-by-step..........ccciviiiiiiiiiii 49
Figure 7-2. Mounting wireless module and SENSOT............ccooveiiuieiieeieeiiee e 51
Figure 7-3. Mounting and fastening priSm ...........cccooieiiiiiiiciiec e 51
Figure 7-4. Centering prism knob for maximum adjustment .52
Figure 7-5. Inserting sensor cable into the alignment tool............cccocciiiiiiii 53
Figure 7-6. Machine dimensions to be entered ..............ccoooiiiiiiiiiii e 55
Figure 7-7. Distance marking on the sensor and priSm.............ccccoiiiiiiiniiiee e 55
Figure 7-8. Distance marking on the SENSOT...........ccoiiiiiiiiiiciie e 57
Figure 7-9. Horizontal and vertical adjustment of the laser beam ............cccoooveiiiiiennne. 65
Figure 7-10. TOIEranCe Dar ...........cccooiiiiiiiiiiece e 72
Figure 7-11. Saving measurement report as PDF on a memory stick ....85
Figure 7-12. Printing measurement report from Product directly to desired printer ........ 88
Figure 7-13. Parallel and angular soft OOt ..o
Figure 7-14. Diagnosis of parallel and angular soft foot............cccccoiiiiiiiiiiiii e,
Figure 9-1. Typical vertical machine configuration ............ccocceiiiiiiiiiiiee e
Figure 9-2. Numbering the shaft...........ccccoiiiiiiii e
Figure 9-3. Numbering the NOUSING ............ccoi i
Figure 10-1. Replacing the wireless module cable with the sensor cable...

Figure 10-2. Fastening the sensor cable ...
Figure 10-3. Memory stick connected to the Product using the ‘short’ USB cable........ 127



830
Users Manua/




List of tables
Contents

List of tables

Table 1-1. SYMDOIS ...ttt 3
Table 2-1. Package HEMS .........oooiiii e e 5
Table 4-1. The Product keyboard and display at a glance.............ccccccooiiiiiniiiiiiinenns 14
Table 7-1. Measurement mode and relevant applications...........c.cccceeeiiiiiiiniiii s 68
Table 7-2. FLUKE 830 alignment condition LEDS ............cccoiiiiiiiiiiiiciiccecee 72



830
Users Manua/

Vi



Preface
/mtroauction

1. Preface

Introduction

The Fluke 830 Laser Alignment Tool (Product) is a laser alignment device used
in industrial environments for shaft alignment only. This user-friendly tool, which
is used to determine the alignment condition of rotating machinery, features an
alphanumeric keyboard with strategically placed navigation keys that handle all
data entry functions. The Product possesses a high resolution color backlit TFT
screen, file storage capacity of up to 200 measurement files, and an alignment
condition LED that gives the instant alignment status of machines. The Product
uses rechargeable batteries as well as wireless communication between the
Product and its sensor.

How to Contact Fluke

To contact Fluke, call one of the following telephone numbers:
USA: 1-800-760-4523

Canada: 1-800-36-FLUKE (1-800-363-5853)

Europe: +31 402-675-200

Japan: +81-3-6714-3114

Singapore: +65-6799-5566

Anywhere in the world: +1-425-446-5500

Or, visit Fluke’s website at www.fluke.com.

To register your Product, visit http://register.fluke.com.

To view, print, or download the latest manual supplement, visit
http://us.fluke.com/usen/support/manuals.


http://www.fluke.com
http://register.fluke.com
http://us.fluke.com/usen/support/manuals
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Safety information

A Warning identifies conditions and procedures that are dangerous to the user.
A Caution identifies conditions and procedures that can cause damage to the
Product or the equipment under test.

A & Warning

To prevent eye damage and personal injury:

¢ Do not look into the laser. Do not point laser directly at persons or
animals or indirectly off reflective surfaces.

¢ Do not look directly into the laser with optical tools (for example,
binoculars, telescopes, microscopes). Optical tools can focus the
laser and be dangerous to the eye.

e Use the Product only as specified or hazardous laser radiation
exposure can occur.

e Do not open the Product. The laser beam is dangerous to eyes. Have
the Product repaired only through an approved technical site.

A & Warning

To prevent possible electrical shock, fire, or personal injury:

¢ Read all safety information before you use the Product.

e Carefully read all instructions.

e Use the Product only as specified, or the protection supplied by the
Product can be compromised.

o Make sure machines are locked out, tagged out, and cannot be
started accidentally or deliberately during maintenance.

e Do not use the Product around explosive gas or vapour.

¢ Use only the external mains power supply included with the Product.

e Do not use the Product if it operates incorrectly.

¢ Use only specified replacement parts.

e Have an approved technician repair the Product.
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Table 1-1 is a list of symbols used on the Product and in this manual.

Table 1-1. Symbols

Symbol

Description

Important information. See manual.

Warning. Laser.

Conforms to relevant Australian standards.

Conforms to requirements of European Union and European
Free Trade Association.

Conforms to relevant South Korean EMC standards.

us

Conforms to relevant North American Safety Standards.

S RRAREE

This product complies with the WEEE Directive (2002/96/
EC) marking requirements. The affixed label indicates that
you must not discard this electrical/electronic product in
domestic household waste. Product Category: With refer-
ence to the equipment types in the WEEE Directive Annex |,
this product is classed as category 9 “Monitoring and Control
Instrumentation” product. Do not dispose of this product as
unsorted municipal waste. Go to Fluke’s website for recycling
information.
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2. Package

Table 2-1 is a list of all the items included in the purchase of the Product. The
items are shown in Figure 2-1.

Table 2-1. Package items

Item Description Part Number
(1) Fluke 830 Laser Alignment Tool 4503893
(2] Storage case 4462624
(3] Sensor including dust cap and wireless module cable 4503893
o Prism including dust cap 4476454
(5] Chain-type bracket (2 no.) — each comprises two support 4503916
posts and chain

(6] Wireless module 4476367
(7] Sensor cable 4503940
(8] Adapter/charger 4503957
(9] PC cable 4503925
(10} USB cable 4503933
@ USB memory stick 4473175
® Cleaning cloth 2687537
® Quick reference guide 4473130
(14) Safety sheets 4473148
® Users manual N/A
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Figure 2-1. Iltems included with the Product
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3. Safety and operating notes

The Product is to be used in industrial environments for shaft alignment only.
Care must be taken to ensure that the Product is not subjected to mechanical
knocks. It must be operated by properly trained personnel only. No liability will be
assumed when components or operating procedures as described in this manual
are not followed, or altered without permission of the manufacturer.

Operating tip
A Note denotes general information and tips regarding operation of the Product.

IP classification
The Product is dust-tight and protected against water jets (IP65). The sensor and
prism comply with code IP67 (dust-tight and protected against immersion).

Laser safety

This product uses a Class 2 laser. The laser complies with the requirements of
IEC/EN 60825-1 and FDA 21 CFR 1040.10 and 1040.11 with Laser Notice 50.
The laser operates at a wavelength of 670 nm with a pulse duration of 128 ps,
a maximum radiated power of 0.8 mW and a maximum energy of 0.1 pJ. No
maintenance is necessary to keep the product compliant as outlined above.

& & Warning

e Do not stare into beam. Do not point laser directly at persons or
animals or indirectly off reflective surfaces.

¢ Do not look directly into the laser with optical tools (for example,
binoculars, telescopes, microscopes). Optical tools can focus the
laser and be dangerous to the eye.

LASER RADIATION
DO NOT STARE INTO BEAM
‘CLASS 2 LASER PRODUCT

12.=650nm,<1mW,EN60825-1:2007
COMPLIES WITH 21 CFR 1040.10
AND 1040.11

Figure 3-1. Laser safety warning
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Operating information

Temperature range

The Product and its related system components must be used at temperatures
between 0° and 50° C (32° to 122° F). Outside of this range, the specified
accuracy may not be maintained.

Store the Product and its related components at temperatures between -20° C
and 60° C (-4° F to 140° F).

Temperature effects and fluctuations

Powerful heat sources or steam located near the laser beam could influence

the accuracy of measurements as a result of beam deflection. In practice,
however, this effect seldom occurs at distances up to 1 m. If in doubt, the effect
can be eliminated by shielding the system from the heat/steam source during
measurement and laser beam adjustment.

As with all precision optical measurement devices, sudden fluctuations in tem-
peratures (e.g. resulting from sunlight), could result in erroneous measurements.

Note
Allow adequate time for the Product and its related components to reach the
ambient temperature.

Incident light
Avoid exposing the Product to strong, hot light such as direct sunlight.

Dust and water seals

The Product is water and contamination resistant to specification IP65; the
sensor and prism are resistant to specification IP67. This specification requires
that each component be able to withstand a water jet spray from any direction
(the components are NOT guaranteed to withstand a full submersion). Note, as
with most water-resistant products, the resistance must be periodically checked
and re-sealed if necessary. This can be carried out during service and re-calibra-
tion of the system which should be carried out every two years.

Interface connection
The Product is fitted with two interfaces: 1) data exchange with a PC/printer and
2) mains supply for the rechargeable battery, and the sensor.
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Note regarding data storage

Note
With any data processing software, data may be lost or altered under certain
circumstances. It is strongly recommended that you keep a backup or printed
records of all important data.
FLUKE assumes no responsibility for data lost or altered as a result of improper
use, repairs, defects, battery replacement/failures or any other cause.
FLUKE assumes no responsibility, directly or indirectly, for financial losses or
claims resulting from the use of this Product and any of its functions, such as
loss or alteration of stored data.

Note
Any waste electrical and electronic parts of the Product and its related com-
ponents, including memory sticks must be disposed off in accordance with the
WEEE ( Waste Electrical and Electronic Equipment) Directive. Such parts must
be taken to the nearest collection facility. .
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Handling precautions

The Product and its related components are precision instruments and should not
be dropped or subjected to physical shock.

Storage

Use the supplied case to transport the Product and its related components. If the
Product is not used for an extended period, remove the related batteries from the
components and store the components in a cool, dry and well-ventilated location.

A Caution

Observe the storage temperatures and humidity specified in the techni-
cal data.

Care

All optical surfaces (prism, sensor lens) must be kept clean. Use only the
supplied lens cleaning cloth. Avoid vigorous polishing to preserve the anti-reflec-
tive coatings of the glass elements. The housings of the Product, sensor, and
prism may be wiped clean using a soft cloth dampened with a mild, non-abrasive
detergent (use soapy water with only 1% mild soap in water). The display should
be cleaned using a soft dry cloth.

Maintenance

Although the Product and its related components are essentially maintenance-
free, the following points should be observed:

e The calibration accuracy of the sensor should be checked every two years.
e Please return the system components to your authorized service center for

calibration checking.
A % Warning

e Do not open the Product. The laser beam is dangerous to eyes. Have
the Product repaired only through an approved technical site.

¢ Use only specified replacement parts.

e Have an approved technician repair the Product

A Caution

When returning the Product and its battery operated components for
calibration, service or repair, ensure that the batteries are not defec-
tive. If you suspect a defect in the battery, DO NOT ship the unit with the
defective battery. You may contact your local representative for further
information.

10
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Note
Refer to the relevant safety data sheets for the batteries used. The packaging
and dispatch regulations for any given battery are described under paragraph
14 in the safety data sheets.

Disposal
Any waste electrical and electronics parts of the Product and its related
components including memory sticks must be disposed of according to
applicable safety and environmental regulations.
Customers in member states of the European Union must adhere to the EU
directive 2002/96/EC on waste electrical and electronic equipment (WEEE).
Items that fall under this directive are marked with the shown crossed-out
wheeled bin symbol and must be disposed of according to this directive.
e The marked components must be disposed of with FLUKE or their authorized
disposal partners.
Such parts must be taken to the nearest collection facility.
e |f you have any questions regarding the WEEE Directive, please contact your
local sales representative.

11
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4. FLUKE 830 - an overview

Description

?

USB/POWER —J

?

L SENSOR

FLUKE E£{/RZNLE Y1 g ek

SETUP MEASURE DIAGNOSE MENU

GHI JKL
4 5
PQRS  TUV

7 8 9
CLEAR ENTER
el /
i 0 I
BACK /

Figure 4-1. The Product at a glance
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The Product at a glance
Table 4-1. The Product keyboard and display at a glance

Item

Element

Function

SETUP

The ‘Setup’ key opens the machine dimensions screen.

MEASURE

The ‘Measure’ key is used to start the measure process.

DIAGNOSE

BEE

The ‘Diagnose’ key is used to display measured and corrective
alignment results.

© © 06

LED (battery status/
wireless communication
indicator)

Shows the battery and wireless communication statuses.

©

USB PCl/printer port (grey)

The port is used to charge the Product, print and save measure-
ment files, carry out firmware updates as well as display screen
on a PC.

Ambient light sensor

Use to regulate the Product’s display brightness.

Sensor port (blue)

The port is used to connect to Product when the wireless module
is not available.

LED (alignment condition
and laser beam adjustment)

Used for laser beam adjustment and as a tolerance check for
measured alignment condition.

The ‘Menu’ key is used to access the main menu which pos-
sesses the Product’s useful functions.

©®

The ‘On’ key is used to switch the Product on. The Product is
switched off via the main menu item “Turn off’.

=il

The navigation keys are used to navigate through the program
steps.

ENTER

The ‘Enter’ key is used to confirm entered values and access
any selected item.

BACK

The ‘Back’ key is used to return to previously selected screen.

CLEAR

The ‘Clear’ key is used to delete information entered inadvert-
ently.

0 06 O 6 68 ¢ 0 0

The data entry keys are used to enter machine dimensions and
file name.

14
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Power supply

The Product is powered using a non-removable 7.4 V 2.6 Ah Lithium-ion polymer
rechargeable battery, which is to be charged via the USB port only using the
universal adapter/charger. The rechargeable battery allows operation of up to 17
hours (33% active measurement, 33% computation, 33% ‘sleep’ mode).

The rechargeable battery may also be used to power the sensor when
measurement is carried using the sensor cable and not the wireless module.

& Caution

The rechargeable battery is housed in a compartment that is held closed
using a special screw and must never be tampered with. When the
battery can no longer hold charge, the Product must be sent back for
service.

Charging the battery
Note
Charging the non-removable rechargeable battery is possible only via the

Product.

To charge the rechargeable battery, connect the adapter/charger to the Product
USB port (grey) and to the mains supply (see Figure 4-2).

15
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___ Charger/adapter is
connected to the Product

via the USB port.

USB port
(grey)

Figure 4-2. Charging the non-removable rechargeable battery

Note
Before charging, the rechargeable battery should be discharged as much as
possible. To charge the battery from 0% to 100% capacity takes approximately
4 hours.

The battery LED indicates the charging status of the battery. The LED flashes
green at initialization and during the charging process. A constantly lit green LED
denotes that the battery is fully charged.

The charge level of the battery is displayed under the menu item ‘Device
settings’. With system switched on, pressing m then using the navigation
keys to highlight ‘Config’. Confirm selection by pressing jE4E8 and from the
configuration menu use the navigation keys to highlight ‘Device setting’. Confirm
selection by pressing . The device settings are displayed.

16
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Configuration Menu

Device Settings

Brightness:
Keyboard beep:
Fower scheme:
Battery level;
Fesume policy:
Wireless:

Fress BACK to switch to previous window,

100%o0

OFF

FULL POWER

91 %o

RESUME MAMNUAL. ..
on

Mounting and dismounting the universal adapter/charger plug
The universal adapter/charger comes with three different regional plugs. The
available plugs are for the Euro zone, the US, and the UK. When mounting or
dismounting a plug, pay attention to the direction of the arrow on the plug just
above the pins, and the arrow on the latching nipple on the charger housing.
To dismount a plug, push the latching nipple in the forward direction [0] as
indicated by the arrow on it and hold, then push the plug to the right [e] as on
the arrow on the plug.

Latching nipple

The direction arrow on the
plug has the inscription
‘OPEN'’ marked above it.

Figure 4-3. Dismounting the charger plug

17
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To mount a plug, push the latching nipple in the forward direction [0] as
indicated by the arrow on it then slip the plug into the protruding prongs and slide
it to the left until it latches.

Sensor

The sensor is mounted using the chain type bracket on the shaft or solid coupling
of the stationary machine.

The sensor contains a laser diode which emits a beam of red light (wavelength
670 nm). The beam is visible at the point it strikes a surface. It is emitted with a
diameter of approx 5 mm (3/16”). Also located in the same housing is a beam
detector which measures the exact position of the laser beam as the shafts are
rotated. This component is a biaxial, analog, photoelectric semiconductor position
detector with a resolution of 1 ym. The sensor also contains an electronic
inclinometer with resolution better than 1° for measurement of the shaft rotation
angle.

The sensor has two indicator LEDs on its front side, one green for indicating
beam adjustment, and the other red when the laser is on. The sensor is powered
by using the wireless module which also transfers measurement data from the
sensor to the Product. The sensor may also be powered by the Product via a
cable through which measurement data also passes.

The sensor is IP67 protected to resist water spray and dust. The internal optics
and electronics are sealed to prevent any possible contamination. The sensor
lens, however, must be kept clean. Use the lens cleaning cloth or a fine dusting
brush such as that normally used to clean other optical devices. Keep the dust
cap on when not in use.

18
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Sensor

Green LED indicates Red LED indicates sensor is
beam adjustment powered and laser is on

laser is on
Housing mark = center of
bracket posts
IP 67 housing

Locking
knob

Scratch resistant lens

Figure 4-4. Parts of the sensor

& Caution

Avoid polishing the lens too vigorously to prevent irreparable damage to

its anti-reflective coating.
A Caution

Under no circumstances may the six smaller housing screws be re-
moved, as that would result in loss of calibration and would void all
warranty coverage.

Note
The calibration accuracy of the sensor should be checked every two years as
indicated by the colored label located on the back of the sensor housing. Please
return the sensor to your authorized service center for calibration checking.

A % Warning

Do not stare into the beam.

19
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Prism

The prism is mounted on the shaft or solid coupling of the machine to be moved.
It reflects the laser beam back into the position detector as the shafts are rotated.
The locking lever flips into the horizontal position, facing forward, to hold the
prism in place on the bracket posts. The prism is adjusted by changing its vertical
position and its horizontal angle (using the thumbscrews) so that the beam is
reflected directly back into the sensor.

Measure mark = center of posts

Vertical position
adjustment

thumbwheel ((

90° roof prism
Quick release

lever

Horizontal angle adjustment knob

Figure 4-5. Parts of the prism

The prism must be kept clean. Use the lens cleaning cloth or a fine dusting brush
such as that normally used to clean other optical devices.

ACaution

Avoid vigorous polishing to preserve the anti-reflective coating. Keep
the dust cap on the prism when it is not in use.

20
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Mini compact chain-type bracket

Compact and lightweight, this bracket is designed to provide extremely rigid
support for the measurement components with a minimum of mounting time and
effort. The chain-type bracket fits onto shafts and couplings ranging from 15 to
200 mm (1/2” to 8”) in diameter. [Note that the brackets themselves cover the
full range of diameters; it is only the chain lengths that limit.] Chains of varying
lengths are also available. Mounting instructions are given in the section ‘Mount
the brackets’ on page 48.

)]

Compact chain-type
bracket (2 no.)

Optional compact magnetic
bracket

Figure 4-6. Standard and optional brackets

Note
Package contents are shown in the “Package” section starting on page 5.

21
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Using the wireless module

The wireless module powers the sensor laser and passes alignment readings
from the sensor to the Product. The module covers direct line of sight distances
of up to 10 m / 33’ depending on the prevailing environmental conditions. lts
electronic compartment complies with code IP65 (dust tight and protected against
water jets). The module is powered by two ‘AA’ size batteries. The operating

time for the alkaline batteries is 14 hours — based on an operating cycle of 50%
measurement, 50% standby. Lithium-ion AA batteries (such as for cameras) may
also be used, in place of alkaline batteries. For lithium-ion batteries, the operating
time is significantly longer; however, the drop-off rate when they become
depleted is much faster than with alkaline batteries, providing less advance
warning.

Mounting the wireless module

Mount the wireless module on the support posts of the bracket fixed on the

shaft of the left machine (usually stationary machine) as shown in Figure 7-2.
The module slides onto the support posts and is held in place by friction fit. It is
recommended to mount the wireless module on to the bracket frame.

Mount the sensor on the support posts, and then connect its cable to the wireless
module by inserting the longer 90-degree connector of the cable into the four-pin
socket on the side of the module with a groove (see Figure 7-2).

Note

Match the red dot on the plug to the groove on the socket to ensure proper plug
orientation.
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Switch the wireless module on

Wireless module ON/OFF switch

Figure 4-7. Wireless module ON/OFF switch

After connecting the sensor to the wireless module, switch the wireless module
on (see Figure 4-7).

The battery status LEDs blink for 3 seconds. The module is now ready for
operation. When the module is switched on, it supplies power to the sensor. If no
measurement action is activated in the Product, the power supply to the sensor
stops.

Operating time of battery status LED indicators

State of LEDs Indicates

3 LEDs lit continuously Operating time is between
75%—-100%

2 LEDs lit continuously Operating time is between
50%—75%

1 LED lit continuously Operating time is between
25%-50%

Only 1 LED blinking (slowly) Operating time is under 25%

Only 1 LED blinking (very fast) Operating time in critical phase.
Measurement should not be taken

Note

The operating time may vary significantly depending on the type of batteries
used.
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Coninguration

5. Configuration and data management

Configuration

The configuration menu is used to configure the Product’s settings, the regional
settings, default settings, printer, licence available applications, and display
specific system details.

The configuration menu may be accessed at any time and from any screen.
With the Product switched on, access “Configuration menu” screen by pressing

V. The “Main menu” screen appears. Use the navigation keys and highlight
the ‘Config’ icon.

Menu
Main menu

i

Soft
Foot

b

Turn
Off

With ‘Config’ highlighted, press to open the “Configuration menu” screen.
Any of the configuration menu items may be highlighted using the navigation
keys

Menu mm N
Configuration Menu

Device
Settings

Printer Abhout
Configuration
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Device settings

To open the “Device settings” screen, use the navigation keys to highlight the
‘Device settings’ icon then confirm selection by pressing [Eia®- The available
settings are displayed. These include brightness, keyboard beep, power scheme,
battery level, resume policy and Wireless. Use J/‘_J to select item to be

set.

Configuration Menu

Device Settings
Fress LEFT/RIGHT to adjust EMTER toggles

Brightness:
Keyboard beep:
Fower scheme:
Battery level:
Fesume policy:
Wireless:

AUTO

OFF

LOMG LIFE

70 %o

ALWAYS RESUME
on

The Product possesses two modes to regulate display brightness — the auto
mode and the manual mode. Auto mode enables adaptive brightness, and uses
a light sensor to automatically adjust the display brightness to match the ambient

lighting conditions. Use JEIES J/

to revert to the manual mode where display

brightness is manually controlled. Pressing J increases the brightness and J
decreases display brightness.

Configuration Menu

Device Settings

Press LEFT/RIGHT fto turn on/off keyboard |

Brightness:
Keyboard beep:
Fower scheme:
Battery level;
Fesume policy:
Wireless:

AUTO

OFF

LOMNG LIFE

71 %o

ALWAYS RESUME
Oon

Press to toggle between keyboard beep on/off. When the keyboard beep is
enabled (on), a beeping sound accompanies the pressing of any key.
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Device seliings

Configuration Menu

Device Settings
Cimming after 10 min., timeout after 20 mir

Brightness: AUTO
Keyboard beep: OEE
Power scheme: F STAMDARD

Battery level: B FULL POWER
LOMNG LIFE

Resume policy: R
Wireless: ON

The power scheme option is used to select setting that manages the power
usage within the Product. The three available options are: ‘Standard’ (the display
dims after 10 minutes and shuts down after 1 hour), ‘Full power’ (no dimming
and no shutdown), and ‘Long life’ (the display dims after 3 minutes and shutdown
takes place after 8 minutes). The required setting is selected using J/\_J
and confirmed by pressing Bl

Configuration Menu

Device Settings
Fress BACK to switch to previous window,

Brightness: AUTO
Keyboard beep: OFF
Fower scheme: LONG LIFE
Battery leyvel, 71 %o
Resume policy: ALWAYS RESUME
Wireless: ON

The capacity of the battery appears next to the battery level bar. This value
corresponds to the charge level indicated on the battery icon that appears on the
right top corner of the display, and appears in every screen.
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Configuration Menu

Device Settings
Fress LEFT/RIGHT to change resume policy.

Brightness: aUTO
Keyboard beep: OFF
Fower scheme: LONG LIFE
Battery level; 69 Oo
Resume policy: ALWAYS RESUME
Wireless: ON

“Resume policy” allows the user to specify the measurement file that opens
when the Product is turned on. The system may be set to open the last used
measurement file (‘Always resume’) or open a new measurement file (‘Resume
manually’). Press to toggle between the two resume options.

As an alternative, use can be made of |4/ to toggle between the two resume
policies.

Configuration Menu

Device Settings
Turns the wireless hardware on.

Brightness: aUTO
Keyboard beep: OFF
Fower scheme: LOMN( oM

Battery level: 69 Oq OFF
Resume policy: ALWATS RESUME
Wireless: ON

The item ‘Wireless’ is used to enable or disable the ‘wireless’ capability of

the Product. To turn the ‘wireless’ capability on/off, press JiEl with the item

highlighted. The on/off box appears. Use _[/_J to select either ‘on’ (to

enable ‘wireless’ capability) or ‘off’ (to disenable ‘wireless’ capability), then press
ENEE to confirm selection.
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Regional settings

This option is used to set the units of measurement, the preferred country
language, current date and time.

Note
The country language determines the format in which the date can be dis-

played.

The screen is opened from the configuration menu. Use the navigation keys to
highlight the “Regional settings” icon then confirm selection by pressing [l

Configuration Menu

Regional Settings
Press EMNTER to select unit schema.

Units: MM
Language: ENGLISH
Time zone: GMT 00
Date; 14-04-2014
Time: 11:24:50
Date/time format: CUSTOM

Highlighting “‘Units’ using I/E821 and confirming selection by pressing
reveals the available units of measurement. These are US imperial customary

units (inch/mils), imperial units (inch/thou) and the Sl units (mm).
Select the required system of units using JE/ERZY. Press [EEE] to confirm
selection.

Highlighting ‘Language’ using n/n and confirming selection by pressing
displays a list of the available country languages. Select the preferred
country language using n/n Press ENEN to confirm selection.

Note
Before the country language is set, a hint appears requesting whether the
units, date and time format should also be changed to match the default
language values. Use n/n to select action required and confirm by
pressing .
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Highlighting ‘Time zone’ using _l/\_J and confirming selection by pressing
displays the different time zones. The required zone is selected using
=4 and confirmed by pressing [EREg

When a time zone is initially highlighted, a hint appears displaying major world
cities within the selected time zone. Note that changing the time zone automati-
cally alters the time set.

e ntiguresMilRLi00

CET R‘uﬁﬂ.t.'iﬂl Settings
E‘“g‘;petzn ?"@”’e "BACK to exit.
L5 1 L) I e PR W W }
GMT-4:00
GMT-32:30
ar evo- G|
. GMT-3:00
GMT-2:00
el GMT-1:00
Dat cuc GMT 00
GMT+1:00
\.-"ie-nna =

Current date and time are set by highlighting the respective option using /
and confirming selection by pressing .

Configuration Menu

Regional Settings
Press EMTER. to set date.

Units:

Language:

Time zone:

Date:

Time:

Date/time format:

i I

EMNGLISH
GMT 00
0471472014
11:27:51
CUSTOM

Note

The date format displayed here is set via the option ‘Date/Time format’.
Use jJ to navigate through the date (day, month or year — dependent on

format). Use / to set the highlighted date component. Use to
advance date and to reverse date.
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Alternatively, use the data entry keys to set the date. With the required date
component highlighted, enter the new date component using the data entry keys.
On pressing the first key, the editing box appears.

Configuration Menu

Regional Settings
Enter month.

Configuration Menu

Regional Settings
Enter minute.

Datestir O { 173m

Note
The time format displayed here is set via the option ‘Date/Time format’.

Use n/u to toggle between hours and minutes. Use n/n to set the
highlighted time component. Use [l to advance time and 520 to reverse
time.

Alternatively, use the data entry keys to set the time. With the required time
component highlighted, enter the new time component using the data entry keys.
On pressing the first key, the editing box appears. Enter value then confirm entry
using either S or .
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Configuration Menu

Regional Settings
Press ENTER to change date/time format.

nits: MM

Language: ENGLISH
Time zone: GMT 00
Date: 04/14/2014
Time: 12:12:56
Date/time format: GUSTOM

Pressing with ‘Date/time format' highlighted reveals a menu box with the
items ‘Date format’ and ‘Time format’. Use / to select either item,
confirming selection by pressing .

Configuration Menu

Regional Settings
Fress EMNTER to select time format,

nits: MM

Language: AMERICAN
Time zone: GMT 00

41957 pm
16:19:57

2014
L4

Ciate/tim

v

The time format is used to set either the 12h or 24h notation. The selected
notation is confirmed by pressing .
The date format is used to set dd-mm-yyyy or mm/dd/yyyy format.
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Configuration Menu

Regional Settings
Fress EMTER to select date format.

Lnits: Mi¥
Language: ENGLISH
Time zone: GMT 00

14-04-2014 2014

D4/14/2014 9
Date/tim J|

Default settings

To open the “Default settings” screen, use the navigation keys and highlight the
‘Default settings’ icon while in the configuration menu, then confirm selection by
pressing . The screen is used to set specific default parameters. Use J
/\_J to cycle through the parameters. The default changes are effective upon
restart or if a new file is created.

Configuration Menu

Default Settings
Fress ENTER to change default RFM value.

Default RPM: 1500
Ref. diameter: 100 MM
Tolerance table: S0HZ
Default mode: COMPASS MODE

e Default RPM — used to set the required default rpm. Highlight ‘Default RPM’
then use the data entry keys to enter the required default rpm. Confirm entry
by pressing .

e Reference diameter — used to set the required reference diameter. Highlight
‘Ref. diameter’ then use the data entry keys to enter the required reference
diameter. Confirm entry by pressing . Every new alignment file
started will then automatically be preconfigured with this RPM value already
entered. Every new alignment file started will then automatically be configured
with this coupling diameter value already entered.

33



830
Users Manua/

e Tolerance table — the available options are 50 Hz and 60 Hz. The mains
supply frequency determines the standard RPM values that appear in the
tolerance table. Tolerance values based on these frequencies may be read off
the suggested tolerance table.

e Default mode — used to set the default measurement mode. Two
measurement modes are available, ‘Compass’ mode (for horizontal machines)
and ‘Clock’ mode (for vertical machines). In ‘Compass’ mode, measurement
points are taken at any three of the eight measurement sectors available.

In the ‘Clock’ mode measurements are taken at any three of the eight clock
positions ( 12:00, 1:30, 3:00, 4:30 6:00, 7:30, 9:00 and 10:30).

Printer configuration
This option is used to set up printers and the printing configuration within the

Product.

Configuration Menu

Printer Configuration
Fress EMNTER to select printer.

Type: PDF FILE
Faper: A4
Orientation: PORTRAIT

Color mode: GOLOR

Four printing options can be set using “Printer configuration”.

“Type” — Selecting “Type” and then pressing displays a list with all
supported printers.

“Paper” — Used to select the required paper size

“Orientation” — Used to set the paper orientation. Select “Portrait” for a vertical
layout and “Landscape” for a horizontal layout.

“Color mode” — Used to set the color mode in which the measurement report
is to be printed. This can either be in full color or in grayscale.
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About application

The information contained under this section is accessed by highlighting the
‘About’ icon while in the configuration menu screen. Confirm selection by
pressing . The displayed information depicts the current status of the device
and application.

Tolerance tahle mm {0

Fom e = — R - -l

Fluke 830 LASER A NMEMNT TOOL

[Application namea: | Fluke 330

[Application wer: | 1.00

[Application build: | 4382

[Build date: | May 23 2014 12:56:39
[Files in use: | 16/200 (8.0% used)
(o | 65431060

Data management

The Product possesses an effective file and data management facility. To access
the file and data management options, press m then use the navigation keys
to highlight the ‘File’ icon.

Menu
Main menu

Left |Coupling

machine

Print
report | Config | Turn off

Press LS to confirm selection. The “File menu” screen appears.
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Menu

File Menu

Print
report

Files list

Use n/n to highlight any one of the four file and data management options.

These are ‘Files list’, ‘Save file’, ‘Resume’ (or ‘New file’) and ‘Print report’.

Note
Note that the file menu items ‘Resume’ and ‘New file’ appear depending on the
selected file resume policy which is set under the configuration item ‘Device
settings’. If ‘Resume manually’ is the set policy, then ‘Resume’ appears only
when a file is opened and has not been saved. If ‘Always resume’is the set
policy, ‘Resume’ appears when a file has been saved.

‘Files list’ — This option is used to load any stored file. Highlight ‘Files list’ using

then press to confirm selection. The Open file screen appears
displaying all the files saved.

File 4/&, 5 kB, 02/13/2014, 5:24.57 pm

[ et |
File-test 02718
Soft foot-1 02/18
ACME-123 02517
Pump-Motor-369D 02/13
P-1I 02512
sample 01/31
[ B |

By default, the files are listed in order of date and time of creation. This listing
order is not user-editable.

Use I/ to highlight file to be opened then press to open the file.

36



Configuration and data management
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Note
An existing file may be deleted by highlighting it using “ then press-
ing [EE8 When a hint screen appears, use [JLSl/IRAN to highlight *Yes’. The
file is deleted by pressing to confirm deletion.
To rename an existing ﬂle,%u to highlight the file, then use the

data entry keys to edit file name and confirm changes by pressing Bl

‘Save file’ — This option is used to save the current file. If the file is new and does
not yet have a name, use the data entry keys to enter the new file name in the
editing box that appears.

Note
When entering names that contain both upper and lower case characters as
well as numerals, use Q to cycle through the three options. Press and hold
down 0 while observing the status indicator at the top right corner of the edit-
ing box. This displays the type of character to be entered. Empty spaces are
entered by pressing o

Enter name of the file to save,

[ i, |
Soft foot-1 02718
ACME-123 02/17
Waste Pump 20|

[l 9 8 ULy LL

sample 01/31

[ —~—

Press JEIEM to confirm file name.
When saving an already existing file, the editing box appears with the existing
name highlighted. Confirm saving by pressing .

Note
The Product stores up to 200 measurement files.

‘New file’ — This option is used to create a new measurement file.
‘Resume’ — This option toggles with ‘New file’ and is used to call up the last file

loaded before the instrument was switched off, depending on the resume policy
set.
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‘Print report’ — This option is used to print the measurement report or the soft foot
measurement report.

Print report - PDF file mm

Press ENTER to print complete report,

Complete report
Text report

Graphical report

The following report options are available:

e Complete report — this option prints a complete report that includes machine
graphics and measurement results in both numerical and graphical format.
Text report — this option generates reports in text format only.

Graphical report — reports printed using this option display only graphical
representation.

38



Getting started
Ser-up

6. Getting started

Set up the product

1. Prepare the machines by making certain that they are locked out, tagged out
and all necessary safety precautions have been taken.

2. Mount brackets, wireless module, sensor and prism. The sensor connected
to the wireless module should be mounted to the left machine (usually
stationary).

3. Switch the product on by pressing @) and holding down briefly. The right LED
lights up followed by a beep. Shortly afterwards, the “Setup” screen appears.

Enter dimensions

Sensor

<

Left
machine
(stationary)

Right machine
movable

Product FLUKE 830

Figure 6-1. Mounting components across the coupling
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Use the data entry keys to directly enter all required dimensions.

Setup mm

/]

Distance between feet of the right machine.

h

_ ERL

The editing box and a hint text for the dimension to be entered or edited appears.
Use the data entry keys to enter this dimension then press to confirm entry.
The dimension arrows advance automatically to the next required dimension,
and the corresponding hint text appears. Repeat the procedure until all required
dimensions have been entered.

Note
The green bar scale at the top of the screen indicates an incremental progres-
sion of current activity — in the above case, entering machine dimensions.

Dimensions to be entered include:

Sensor to prism

Sensor to center of coupling

Coupling diameter (default is 100 mm / 10”)

RPM

Center of coupling to front foot (right machine)

Front foot to back foot (right machine)

After the last required dimension has been entered, the measurement screen
appears.

The dimension screen can always be accessed by pressing = setwe |.

o0k whN =
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Wireless measurement

Note
The measurement mode that will be described here is ‘Compass’ mode. In
this mode, measurement points are taken at any 3 of the 8 available sectors.
‘Compass’ mode and ‘Clock’ modes are the default measurement modes for
horizontal and vertical machines respectively.

Switch the wireless module on using its little silver toggle switch. This will power
the sensor and initialize the laser beam. Center the laser dot on the prism dust
cap (see Figure 6-2).

Figure 6-2. Laser dot centered on prism dust cap

A & Warning

Do not stare into beam.
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)

Press then use the navigation keys and highlight the ‘Measure options
icon.

Menu
Main menu

i

Soft
Foot

Measure SEEEL Caonfig
Cptions ort

Confirm selection by pressing fEiEl. The “Measurement options” screen
appears.

Menu mm N
Measurement Options

Sensaor
Selection

Use the navigation keys and highlight the ‘Sensor selection’ icon, then confirm
selection by pressing .
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Wireless /measuremert

Measure - COMPASS MODE

Scan wireless devices

=Scan
O=port 1 (RS232) 1

0 points

Use IZ/EE1 and highlight ‘Scan’ then press to scan any wireless
modules within the neighbourhood.

Note
Make sure the wireless module is switched on.

Once detected, the wireless module is selected automatically.

Measure - COMPASS MODE

Scanning devices... Flease wait...

WID: 55500010
(D] points

Adjust bracket if necessary to center beam horizontally onto the prism. Tighten
bracket. Slide the prism on the support posts to center beam vertically onto the
prism dust cap. When centered, remove the prism dust cap.

Use the yellow knob to make horizontal adjustments of the reflected laser beam,
and the thumbwheel to make vertical adjustments to position the dot at the center
of the target square or as near the center as possible.
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Figure 6-3. Centering the reflected laser beam using the thumbwheel and
the yellow beam adjustment knob

Measure - COMPASS MODE

Press EMTER to start measurameant,

FaserREADY

e

WID: 53500010

0 points

Note
When making the above adjustments, observe the product’s alignment condi-
tion LED and the dot on the display screen. When the LED turns yellow, this
is an indication that the reflected beam position is OK and measurement can
proceed. When the LED turns green, the dot is centered in the target square.

After centering the laser dot, rotate shaft to the first measurement position.
Measurement can only be taken when the sector in which the shaft has been
positioned is highlighted green. Press to take the measurement point.
The sector is then highlighted orange, an indication that measurement has been
taken in that particular sector.
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Measure - COMPASS MODE

Fress ENTER to take a point.
[ Laser READY

WID: ERE00010

2 points

Note
Always turn shafts in the normal rotation direction of the machines.

Rotate shaft to next measurement position and take point. Readings from any 3
of the 8 available positions (taken in any order) are required for results, which are
initiated automatically after the set measurement points have been taken.

Diagnose
Alignment results with both coupling and feet results are displayed automatically.

Diaghose mm
Current measurement Adjustment

vertical W1 "H e
| Gap -0.04 |1v A

(Offset -0.05|9 -0.02 -0.15
|Horizontal 1 I

Gap  +0.22 Ak 4 M
[Offset +0.08]4F  +0.20 +0.98

Coupling and feet results are displayed in both vertical and horizontal planes.
Coupling results are given in the form of gap and offset. With stationary machine
on the viewer’s left, gap is positive when open at the top or side away from
viewer. Offset is positive when the right coupling half is higher or further away
from viewer.
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The foot results show the foot correction values relative to the stationary
machine. In foot results positive values indicate that right machine is downwards
(therefore add shims for correction) or towards viewer (therefore move away
from viewer for correction). Negative values indicate that movable machine

is upwards (therefore remove shims for correction) or away from the viewer
(therefore move towards viewer for correction). The alignment tolerance status
can be displayed using the tolerances feature.

Note
Tolerance bar is 4-level scale on screen of Product.
Alignment condition LED is below screen.

. Tolerance bar is green (alignment condition LED lights up
green) — values within excellent tolerances

Tolerance bar is yellow (alignment condition LED lights up
yellow) — values in acceptable tolerances

. - Tolerance bar is either orange or red (alignment condition
LED lights up orange or red) — values out of tolerance
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7. Horizontal machine alignment

Preparing for the alignment procedure

Before using the Product, prepare the machine for alignment as described below.

A Warning

Make sure machines are locked out and tagged out and cannot be
started accidentally or deliberately while you are working on them!

Solid, flat foundation
A solid, rigid foundation is required to obtain correct, lasting shaft alignment that
allows long-term uninterrupted machine service.

Machine mobility

If the machine to be moved stands directly on the foundations, it cannot be
lowered for alignment correction. It is therefore advisable to start with about
2 mm (50 mils) of shims beneath the feet of both machines. Hydraulic or
screw-type positioning aids are recommended for horizontal movement.

Rigid couplings
Rigid couplings must be loosened before measurement so that they do not distort
the alignment condition.

Shaft play and coupling backlash

Axial shaft play of up to 3 mm (1/8”) has no adverse effect on the machine
diagnosis (but not necessarily for machine operation).

Turning the shaft or coupling end where the prism is mounted, engages the
mating parts of the coupling hence reducing the effects of coupling backlash. The
sensor measurement principle is also less susceptible to coupling backlash.

Soft foot
Soft foot causes the machine frame distortion every time the anchor bolts are
tightened, making proper alignment difficult or impossible.

Tolerances, thermal growth, alignment targets

These values can be obtained from the individual machine specifications, and
used to specify a position on a shaft centerline and the alignment condition at
that position. If a machine set is aligned ‘cold’, the growth factor at operation
must be considered. A misalignment value must be introduced when performing
cold alignment.
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Measurement separation

Since the Product requires no mechanical connections (such as cantilevered dial
indicator brackets) to span over the coupling during measurement, alignment
may easily be performed over large sensor—prism separations.

Note that over very large distances the shafts and coupling may sag, and the
machines may need to be deliberately misaligned to take the catenary curve into
account, if such sag does not disappear when machines are put into operation.
Refer to the machine manufacturer’s specifications.

Check for soft foot

Refer to section on soft foot on page 91.

Mount the brackets

Mount the brackets on either side of the machine coupling, and both at the same
angular position.

Please note the following in order to obtain the highest possible measurement
accuracy and to avoid damage to equipment:

A Caution

Ensure that the brackets fit solidly onto their mounting surfaces!

Do not use self-constructed mounting brackets, or modify the supplied
original bracket configuration (for example, do not use support posts
longer than those supplied).

Bracket mounting procedure
To fit the compact bracket chains, refer to the diagrams shown on the next page
and follow the instructions carefully.

1. Choose the shortest support posts which will still allow the laser beam to pass
over the coupling flange. Insert the support posts into the bracket.

Note
In some cases, if the coupling is large enough, a coupling bolt can be removed
and the laser beam shot through the bolt hole, in order to avoid protruding
radially beyond the coupling’s outer diameter (OD).

48



Horizontal shaft alignment
Mount brackels

2. Fasten the support posts in place by tightening the hex screws on the sides of
the bracket frame.

3. Place the bracket on the shaft or coupling. Wrap the chain around the shaft
and feed it through the other side of the bracket: If the shaft is smaller than
the width of the bracket frame, insert the chain from the inside of the bracket
as shown in Figure 7-1; if the shaft is larger than the bracket width, insert the
chain into the frame from the outside.

4. Catch the chain loosely on the anchor peg.

. Turn the bracket thumbnut to tighten the assembly onto the shaft.

6. Clip the loose end of the chain back onto itself.

a

Figure 7-1. Mounting the bracket step-by-step

The bracket should now be tight on the shaft. Do not push or pull on the bracket
to check, since this could loosen its mounting.

To remove the brackets, loosen the thumbnut, then remove the chain from its
anchor peg.

Note

The compact chain-type brackets cover most situations, but in cramped or
special cases, the optional compact magnetic bracket may be useful.
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Mount wireless module, sensor and prism

1. Mount the wireless module on the support posts of the bracket fixed on the
shaft of the left machine (usually stationary machine) — as viewed from
normal working position. The module fastens on the support posts. It is
recommended to slide the wireless module all the way down onto the bracket
frame (see Figure 7-2).

2. Mount the sensor on the same support posts as the wireless module. Ensure
that its yellow knobs are loosened enough to allow the sensor slide onto the
support posts. Lower the sensor as close to the wireless module as possible
(refer to Figure 7-2).

3. Clamp the sensor onto the support posts by tightening the yellow knobs.

4. Connect the sensor to the wireless module using the wireless module cable
(see Figure 7-2).

5. Mount the prism on the support posts of the bracket fixed on the shaft of the
right machine (usually movable machine) — as viewed from normal working
position.

Note
The yellow knob on the front of the prism allows you to adjust the horizontal
angle of the reflected laser beam. Before you mount the prism make sure that
this knob is centered to allow for maximum adjustment range later on. The
bottom of the knob should be flush with the arrow on the prism housing (refer
to Figure 7-3).

6. Flip up the yellow quick-release lever on the side of the prism housing, then
slide the prism onto the right-hand bracket posts. Return the lever to its
horizontal position to secure the prism on the posts (see Figure 7-3).

Both sensor and prism should be at the same height, as low as possible, yet just
high enough for the beam to clear the coupling flange. They should also visually

appear to be rotationally aligned to each other.

Make the final adjustments, loosening the brackets slightly if necessary, then
rotating them and re-tightening.
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Mount wire/ess rmoal/e, sensor anda prism

The wireless module slides Fasten the sensor onto the
onto the support posts and support posts by tightening
is held in place by friction the yellow knobs

The 90-degree sensor
cable connector is
attached to the wireless
module

Figure 7-2. Mounting wireless module and sensor

Figure 7-3. Mounting and fastening prism
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— Arrow
[
=
Match the height of the
yellow knob approximately
to the tip of the arrow

Figure 7-4. Centering prism knob for maximum adjustment

Proceed to ‘Switch Product on and start application’ on page 47.
If using the sensor cable for data transmission, see ‘Connect the sensor’ below.

Connect the sensor

Note
Measurement data may also be transmitted from the sensor to the Product
via cable. If using cable and not the wireless module to transmit measurement
data, then insert the straight-ended plug of the sensor cable into the Product’s
blue sensor port (see Figure 7-5).

A Caution

Match the direction arrows on the plug to the white arrow on the blue
port to ensure proper plug orientation; otherwise the pins inside the plug
may be damaged.

Note
Instructions on how to replace the wireless module cable with the sensor cable
are in the ‘Appendix’.
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Start goolication

Figure 7-5. Inserting sensor cable into the alignment tool
Disconnecting the sensor cable

To disconnect, grasp the ribbed collar of the sensor plug and carefully pull it out
of the computer sensor port.

Switch Product on and start application

Press @) and hold down for a few seconds. The Product’s right LED lights up
followed by a beep. Shortly afterwards, the “Setup” screen appears.
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Enter machine dimensions

Machine dimensions are entered using the grey data entry keys.

Setup mm T
[ ]

Distance from sensor to prism.

*

An editing box and a hint text for the dimension to be entered or edited appear
on the dimensions screen. The required missing dimensions are entered directly
using the data entry keys.

Setup [ noi|

Coupling diameter,

o -

Confirm the entered value by pressing JElE#. The dimension arrows advances
automatically to the next required dimension.
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Enter dimensions as shown in Figure 7-6:

Figure 7-6. Machine dimensions to be entered

Sensor to prism 0
This is the distance between the markings on top of the sensor and the prism
(refer to Figure 7-7). The dimension is determined by measuring the distance
between the center of the prism and the sensor support posts.

Distance marking

Figure 7-7. Distance marking on the sensor and prism 55
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Sensor to coupling center (2
This is the distance between the marking on top of the sensor and the coupling
center.

This dimension is calculated automatically as half the entered sensor to prism
distance. The value may be edited directly in the editing box that appears and
value confirmed by pressing [ial

Coupling diameter

The coupling diameter can be obtained by measuring the circumference of the
coupling and dividing the value by 3.142 (m).

The default value is 100 mm (10” if set to US imperial customary units). Should
there be need to edit the value, use the data entry keys to enter value in the
editing box that appears, then confirm entry by pressing B 8- The dimension
arrows advance to the next required distance automatically.

RPM (revolutions per minute)

The default value is 1500 (1800 if set to US imperial customary units). Should
there be need to edit the value, use the data entry keys to enter value in the
editing box that appears, then confirm entry by pressing JEiE#8. The dimension
arrows advance to the next required distance automatically.

Coupling center to front foot, right machine Q
This is the distance from the center of the coupling to the pair of feet on the right

machine nearest to the coupling.

Front foot to back foot, right machine e
This is the distance between the front and back feet of the right machine.
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Entering negative dimensions

In certain circumstances or unusual machine configurations, negative dimensions
may also be entered where needed, such as coupling center to front foot (right
machine) when this foot is behind the coupling center, or sensor to coupling
center if the sensor is mounted on the coupling such that the sensor distance
marking is in front of the coupling as shown in Figure 7-8. In the configuration,
the dimension sensor to coupling center has a negative value.

Figure 7-8. Distance marking on the sensor

57



830
Users Manua/

Machine set-up

Machine properties may be set via the menu items ‘Left machine’ or ‘Right
machine’. The menu screen is accessed by pressing [

Menu mm
Main menu

= i

Left t Soft
IMachine Wachine Foot

Turn
Off

Use the navigation keys and highlight either ‘Left machine’ or ‘Right machine’
icon. Pressing with the left or right machine icon highlighted, reveals the
machine properties that may be edited.

Machine properties
With ‘Left machine’ icon in the “Menu” screen highlighted, pressing JEWEN reveals
the machine parameters that can be edited.

Note
In the following example, the left machine is initially designated stationary.

Setup mm N

Make movable / With feet,

=0,

Machines may be designated either stationary or movable or the flange position
can be defined.
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Setup mm N
Make stationary / No feet,

-1

Use J/ to highlight machine parameter to be changed and confirm selection by
pressing

Coupling tolerance table

With ‘Coupling Tol.” icon highlighted, pressing reveals the coupling
tolerance table.

Tolerance tahle mm {0

Fress ENTER to disable tolerances.

Diameter: 100 mm Enabled [rmm]

1t

TS0  offah: 0.18|__ Offeat: 0.0
O 1500 ok 0ad|  offsat: 0.0
3000 | offach: 00| _offast. 0.03
5000 | offah: 0.03)_ offeet: 0.02

The highlighted RPM is the value entered in the “Set-up” screen. A different RPM
value may be set from the “Tolerance table” screen. Use the navigation keys and
highlight the desired machine RPM value, then press . A hint requesting
confirmation of RPM change appears on the display.
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Tolerance table mm

Fress ENTER to choose Yes,

®Do you want to change

Hill
REM for current .09
coupling to 30007 0.09
0.05
. . Yes 0.06
o 5

Use 23 / 221 and highlight ‘Yes’ then confirm selection by pressing [l
The new RPM value overrides the value initially entered during set-up. Coupling
tolerances will now be based on this accepted RPM value.

Laser beam adjustment
After entering all required dimensions, the measurement screen appears auto-
matically.

Measure - COMPASS MODE

Laser off. Flease adjust laser.

_ Prism adjustment

@:

Switch the wireless module on using the little silver toggle switch found in the
back on the right side. The battery status LEDs blink for three seconds. The
module is now ready for operation. It activates the laser, if the wireless module is
connected to the sensor.

If using the RS232 interface, the laser is activated when the straight-ended plug
of the sensor cable is inserted into the Product’s blue sensor port.

The sensor and prism need to be adjusted so that the laser beam strikes the
prism and is reflected back into the sensor.

bv

t
0 points o e
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Remove sensor cap

A & Warning

Do not stare into beam.

The laser beam is now on! Leave the prism cap on. When the beam strikes the
cap it should be readily visible. Should the beam be so far off target that it misses
the prism completely, hold a sheet of paper in front of the prism to try and locate
the beam.

Adjust beam onto prism cap
With the prism dust cap still in place, adjust the beam onto the center of the
target (refer to Figure 6-2):

e To adjust vertically slide the prism and/or sensor up and down along the
support posts. Use the thumbwheel on the side of the prism housing. To move
the sensor, loosen the yellow knobs.

e To adjust horizontally you will have to loosen one of the brackets on the shaft
and rotate it slightly. Retighten.

Remove prism cap and establish communication between the
sensor and the Product

The Product collects measurement data using either the wireless module or via
the sensor interface.

Remove the prism dust cap to allow the beam to strike the prism and be reflected
back to the sensor, and then press m The “Main menu” window opens. Use
the navigation keys and highlight the icon ‘Measure options’.

Menu mm (N
Main menu

Left

Machine

Measure rint TLr
Cptions = aslEs Off

Press ESES to confirm selection. The “Measurement options” window opens. Use
the navigation keys and highlight the icon ‘Sensor selection’.
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Menu

Sensor
Selection

Confirm selection by pressing . The selection window appears.

Measure - COMPASS MODE

Scan wireless devices

='Scan
0= port 1 (RS232)

/]

0 points

Use either n or n and highlight ‘Scan’ then press il to scan wireless
modules within the neighbourhood. Once detected, the module is automatically
connected and communication established between the sensor and the Product.
If using the sensor interface, use either [l or 2521 and highlight “Port 1
(RS232)". Press to confirm selection, and proceed with laser beam adjustment.
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Measure - COMPASS MODE

WD, EREO00ED !
I SSSmsin
RIS celeche

Note
The serial number of the wireless module in use is displayed on the screen
during measurement.

Now proceed with laser beam adjustment.

All detected wireless modules are remembered by the Product, and are displayed
when ‘Sensor selection’ is selected.

Keasure - COMPASS MODE

Selects Wireless ID S5500050

= Scan
&rort 1 (RS232)

& wireless ID 55500014
& wireless ID 55500593
& wireless ID 55500057
wID: S & wireless ID 55500050

0 points

In this case, the desired wireless module is highlighted using either [l or
2 then pressing [l to confirm selection.
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It may be necessary to delete some of these entries as they could no longer be
in use. To delete unwanted entries, access the ‘Sensor selection’ menu. Use the
navigation keys to highlight the wireless module to be deleted and press [}

Measure - COMPASS MODE mm 0

[ ]
Selects Wireless 1D S5500050

= Scan
& paort 1 (RE232)

) Wireless 1D 55500014
& Wireless 1D 55500593
& wireless ID 55500057
& wireless ID 55500050

0 points Measure - COMPASS MODE

Fress ENTER to start measurement,

Do you want to remove
Wireless ID 55500050
from device list? >‘
— 1
O ves (27 /
®no 7
WID:L
0 points

Wireless modules deleted are remembered if detected during scanning.
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Laser beam aqjustmernt

Adjust prism until ONLY the GREEN sensor LED lights constantly,
the Product’s right LED turns blue
The sensor has a red and a green LED to indicate the beam adjustment

condition. This condition is simultaneously monitored on the Product’s alignment
condition LED (right LED).

Note
Make sure that the prism and sensor lens are clean. Use a soft lint-free cloth.
A lens cleaning cloth is supplied.

When the reflected beam fails to strike the detector surface, the Product’s right
LED turns red while the red sensor LED blinks quickly (0.3 s). The message ‘Laser
OFF’ appears on the display screen. Adjust the reflected beam using the prism
metal thumbwheel and the yellow adjustment knob on the prism as shown on
Figure 7-9. As the reflected beam strikes the edge of the detector, the Product’s
right LED turns orange with the red sensor LED still blinking quickly. The
message ‘Laser End’ appears on the display screen.

Vertical adjustment using Horizontal adjustment
the metal thumbwheel using the yellow

adjustment knob

Figure 7-9. Horizontal and vertical adjustment of the laser beam
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Center beam such that the Product’s right LED turns blue

Adjust the laser beam such that the laser dot on the display screen is positioned
in the green square in the center of the detector display.

e Horizontal adjustment with yellow prism knob

e \ertical adjustment with the side metal thumbwheel.

The Product’s right LED turns blue.

RED sensor LED blinks quickly while GREEN is OFF and
Product’'s RIGHT LED turns RED

Measure - COMPASS MODE mm

Laser end. Flease check laser,

Laser end Prism adjustment

®: 4

. @EMEAF Both sensor LEDs blink quickly and alternately, and the
0 points Faclj LISt

Products RIGHT LED turns ORANGE
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Measure - COMPASS MODE

Center laser dot and press ENTER or BACK.

PIasefREADY Prism adjustment

@I : bv

0 points =l GREEN sensor LED blinks slowly and the Product's RIGHT
[jSEmE G

LED turns GREEN

Note
The red arrow on the yellow knob assists the user by indicating which way the
knob should be turned. The closer the beam comes to being centered, the
smaller this arrow becomes
When the laser beam is inside the center square, the GREEN sensor LED

lights constantly.

Measure - COMPASS MODE

Press EMTER. to start measurement.

Pilaser rEADY

o’ d
= | The RIGHT LED turns
' BLUE

WID: 53500050

0 points

Note
The beam does not have to be exactly at the center of the crosshair, as this
will not affect measurement accuracy. However, maximum range for measure-
ment is available when the beam is well centered.

Note
Once centered, the sensor and prism must not be touched, as any movement
during measurement will be interpreted as misalignment. These components
may however be moved when extending the measurement range.
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Take measurements

It is important to note which measurement mode is best suited for a particular
application. The table below gives a guide as to which measurement mode is
ideal for which measurement.

Table 7-1. Measurement mode and relevant applications

Measurement mode Application

Compass mode Horizontal machines (standard, uncoupled
shafts, nonrotatable shafts)

Clock mode Vertical machines (four feet
or flange-mounted)

When the laser beam is centered such that the dot on the display screen is at the
center of the crosshair, the Product’s right LED turns blue.

KMeasure - COMPASS MODE mm N

Fress ENMTER to start measurement,

PilSser rREADY

WID: 55500050

0 points

Note
Compass mode is the default measurement mode for horizontal machines. In
this mode, measurement points are taken at any three of the eight available
sectors.

Note
Clock measurement mode which is the default for vertical machines, is de-
scribed in chapter 9 ‘Vertical shaft alignment’ starting on page 107.

Note
If coupling torsion play (backlash) is suspected, turn the shaft or coupling
end where the prism is mounted. Ensure shaft is turned in the normal rotation
direction of the machine.
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Turning shafts

To measure, rotate shaft to the first measurement position. Measurement

can only be taken when the sector in which the shaft has been positioned is
highlighted green. Press to take the first measurement point. The sector is
then highlighted orange, an indication that measurement has been taken in that
particular sector.

Measure - COMPASS MODE mm 0

[ ]
Fress ENTER to take a point.

FaserREADY

WID: 58500050

1 points

After taking point, rotate shaft to next measurement sector and repeat the step
above.

Measure - COMPASS MODE

Invalid angle range.

WID: 53500010

2 points

If the sensor rotational position is such that the sector is highlighted red,
measurement cannot be taken at this angular position.

Note

In Compass mode, the electronic inclinometer in the sensor is active and auto-
matically determines the rotational angle of the shaft, eliminating human error.
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Note
Remember not to touch mounted components! This includes the brackets and
the support posts, which are NOT to be used to rotate the shafts .
It is advisable to turn shafts in the same direction as the machine normally
rotates, in case the shafts shift from their normal seating in the bearings.
You may begin measurement by turning the shafts even if the beam is not
centered exactly at the center of the crosshair.

END or OFF? Extend

If ‘Laser END’ or ‘Laser OFF’ appears on the screen during the turning of the
shafts, the laser has shifted away from the detector due to gross or large mis-
alignment or long beam travel. If this happens, then use the ‘Extend’ function to
expand the measurement range. This function is described on page 102.

Diagnose

The diagnosis is prompted automatically after the set number of measurements
points have been taken.

Measure - COMPASS MODE mm N

|

Press EMTER fo start measurement.

FaserRE ADY

WID EjSDDDID

Bleasekwail s gclata
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Alignment condition in both vertical and horizontal directions

Diaghose mm
Current measurament Adjustment

\vertical M| H|
Gap  +0.01 |k 'Ilﬂ

(Offset +0.08|4F -0.02 +0.02

|Horizontal 1 I 4
Gap  -0.06|4¥ :

(Offset -0.12| -0.25 -0.55

The coupling diagnosis is given in the form of gap and offset values in both
vertical and horizontal directions. The true gap being the difference in gap
between the coupling faces top to bottom (vertical) or side to side (horizontal) at
the diameter that was entered. Offset is the distance between two centerlines at
the transmission plane of the coupling.

The foot correction values are shimming or move values, and are either positive
or negative. In vertical results, positive foot values indicate raising machine foot
by the displayed value. In horizontal results, positive foot values indicate moving
the machine away from the viewer by the displayed value.

Note
Sign convention
Gap is positive when open at top or side away from viewer. Offset is positive
when machine to be moved is higher or further from viewer.
Positive foot correction values indicate that movable machine has to be moved
upwards (add shims) or away from the viewer.
Negative foot correction values indicate that movable machine has to be
moved downwards (remove shims) or towards viewer.

If all four coupling values are within tolerance, you do not need to align the
machines. If no in-house standards or specifications from the coupling or
machine manufacturer are available, the alignment condition LED and the
tolerance bar provide a tolerance check based on the built in tolerance tables.

If the measured alignment falls within acceptable tolerance, the LED turns
yellow. The LED turns green when the measured alignment falls within excellent
tolerance. The LED turns orange when alignment is out of tolerance. A worsening
of the misalignment results in the LED turning red.
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If the coupling diagnosis show that misalignment exceeds the tolerance, then the
machine must be realigned by shimming vertically and repositioning the machine
horizontally.

Tolerances

The color-coded tolerance bars on the results screen indicate the degree to
which the measured alignment condition meets specified tolerances. The marking
on the tolerance bar shows the measured alignment condition. This ranges from
excellent tolerance to worse tolerance.

I Excellent tolerance
Acceptable tolerance
W Out-of-tolerance

M Grossly misaligned

Figure 7-10. Tolerance bar

The Product’s alignment condition LED provides additional information on the
tolerance status.

Table 7-2. FLUKE 830 alignment condition LEDs

Tolerance Tolerance bar LED color
Excellent tolerance . Green
Acceptable tolerance Yellow

Out-of-tolerance Orange

Grossly misaligned . Red
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Tolerance table
Note
Suggested alignment tolerances are based upon experience and should not
be exceeded. They are to be used only if existing in-house standards or the
manufacturer of the machine or coupling prescribe no other values.

The tolerance table is accessed as described under ‘Coupling tolerance table’
on page 59 and is valid for standard equipment running between 600 — 7200
RPM.

Align machine

Note
If measured machine alignment is in tolerance (the marking on the color-
coded tolerance bar is on either the green or yellow section, and the Product’s
alignment condition LED lights green or yellow respectively), there is NO need
to align the machines. If the alignment is out of tolerance, machines may be
aligned by proceeding as described below.

To align your machine you need to move it vertically by shimming the feet, and
horizontally by shifting it sideways.

Shim first

Note
It is recommended to perform vertical corrections first, since the horizontal
condition is easily affected by the process of loosening anchor bolts and
inserting/removing shims, whereas the vertical condition is less prone to being
affected when performing horizontal moves. You may need to recheck soft foot
before proceeding.

Preparation

To shim the machine successfully, ensure the following:

1. The foot bolts are clean, intact and removable.

2. Soft foot has been eliminated. (Refer to page 91.)

3. The feet have enough shims under them should lowering the machine be
necessary.

4. Good quality shims are recommended.
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Loosen bolts
Avoid moving the machine horizontally. If any foot comes off the ground when
loosened, suspect soft foot.

Shim feet accordingly

Shimming usually involves the jacking up of the machine and inserting or
removing shims of known thicknesses. (Some shims have the thicknesses
indelibly etched on them.)

Use the vertical foot correction values to shim BOTH front and back feet as
required. Negative feet correction values indicate that the respective machine
feet are high and therefore shims should be removed, while positive foot
correction values suggest addition of shims.

Note
Vertical shimming can also be carried out using live vertical Move.

Retighten bolts
The machine should now have good vertical alignment.

Re-measure
Re-measure to verify vertical alignment results and determine the exact
alignment condition.

Horizontal live Move

Horizontal Move is used for the lateral positioning of the machine. This used to
be done with a dial gauge at the machine feet, but with the ‘Move’ function, live
horizontal movement is viewed on the display screen.
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Start live horizontal Move
While in results screen, press or m The “Main menu” window opens.

Menu
Main menu

Left |Coupling

machine

Print
report | Config | Turn off

Use the navigation keys and highlight the ‘Move’ icon then press JELEN to confirm
selection. The screen used to position the sensor in any of the four appropriate
45° positions appears.

Turn shafts to any 45° position
Rotate the shaft to any 45° position (this could be either the 10:30, 1:30, 4:30 or
7:30 o’clock position as viewed towards sensor).

vove mm
Angle ok, please wait or press ENTER. to cor
- ¥owve sensor to a green position

Hor
Gap |
A -
Off Cro e me 55

If the laser beam has been centered, rotating the shaft to an angular position
corresponding to any of the four green sectors prompts the Move direction dialog
window.
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Move mm N
Fress EMTER to select move direction,

Pillaser READY

v
Horizontal Yertical

Ho
Gap L LT w

Offset -0.12|% -0.25 -0.55

Use either | 7| or J to highlight “Horizontal” for horizontal machine movement.
Confirm selection by pressing lELEN. Live Move starts as soon as the direction of
movement has been confirmed.

Move - Horizontal mm

Move in progress, press EMTER to stop.

Horizontal . .|
Gap 0.17 Ak
Offs. -0.04% +0.32 +0.71

Loosen bolts and move machine as required

After loosening the anchor bolts, move the machine feet in the direction of the
apex of the yellow triangles, keeping an eye on the marking on the color-coded
tolerance bar. Watch the display screen carefully to ensure that machine end
and direction moved are correct. The marking on the color-coded tolerance bar
and the Product’s right LED also give an indication of the alignment status as the
machine is moved. (Refer to the tolerances table on page 133.)

A Caution

Do NOT attempt to move the machine using heavy sledgehammer blows.
This can cause bearing damage, and also produce inaccurate Move re-
sults. Jack bolts on the feet or other mechanical or hydraulic devices are
recommended for moving machines.
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Move - Horizontal mm N

Move in progress, press ENTER to stop.
[ Laser READY

Horizontal M| M|
Gap -0.03[¥¥
Offset -0.08/% -0.11 -0.25

When the marking on the color-coded tolerance bar is on either the green or
yellow section, the alignment condition is within tolerance. Proceed to tighten the
anchor bolts.

Tighten the anchor bolts

Tighten anchor bolts, then press or to recheck the alignment
condition after Move.

Move - Horizontal mm S

Fress ENTER to choose an option,

FaserReADY

Al i

v
Stop and Re-enter Extend
H  Measure Move

—

Offset -0.01|% -0.20 -0.44

If machine moves while tightening correct soft foot first and also check for a
cocked anchor bolt and dished washer, then realign.

Re-measure after Move - machine in tolerance?

Since the machine has been moved, earlier results are no longer valid. With
‘Stop and Measure’ highlighted after Move is completed, press JENES to confirm
selection. On confirmation, the measurement mode is initialized. If necessary,
center laser beam and take another set of measurements. If the diagnosis is
within required tolerance, then the machines are aligned.
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Saving data and printing
(Refer to page 81.)

Finally
Switch the Product off, and then remove the components from the shafts, and

store them in the case.
A Warning

Replace guards before you switch the machine back on.

Vertical live Move
Note
As it is recommended to first shim, and then move the machine laterally, the
vertical live Move function may be used to carry out the shimming.

For vertical live Move repeat all steps starting from ‘Start live horizontal Move’ (on
page 75) through to ‘Loosen bolts and move machine as required’ (on page

76) but with reference to the vertical foot corrections. In this case, shimming as
required.

Move - Yertical mm
Move in progress, press ENTER to stop.

vertical [ .|
Gap -0.00Mv
Offset +0.054F -0.05 -0.05
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Points to observe during the Move
Closely observe all the following points:

Have shafts accidentally moved (rotated)?

The shafts, sensor and prism MUST remain steady during the entire Move
procedure.

Should the shaft move from the set 45° green sector while in Move, the angle
selection screen comes up indicating the angle to which the shaft has rotated.
The shafts must be rotated back into the narrow green sector.

Move - Horizontal L1
Rotate sensor into allowed (green) range.
- ¥owve sensor to a green position

mim

A
2940 Adjust angle

Note
Live Move resumes automatically when the shafts are rotated back into this
sector.

END or OFF? The ‘Extend’ function

If END or OFF appears on the screen during machine Move, then the laser beam
has shifted out of detection range due to gross misalignment or long beam travel.
In this case, the measurement range can be extended as described on page
102.

Nearing zero : watch the mark on the color-code tolerance bar and
the Product’s alignment condition LED

Proceed towards zero at both machine ends until the marking lands in the yellow
section of the tolerance bar. As the machine position moves towards zero,

the Product’s right LED changes from red (worse) to orange (bad) to yellow
(acceptable) to green (excellent).
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Soft foot

If the machine suffers from excessive soft foot, the Move function may be
hampered by the fact that the machine changes its position on its own every time
the bolts are loosened and tightened. Correct this problem before aligning. (Refer
to page 92.)

If poor repeatability is experienced

Possible causes include:

e Incorrect or loose bracket mounting

e Significant shaft bearing play or coupling backlash

e Soft foot can cause positioning errors that make repeat measurement
necessary

Loose anchor bolts

Yellow knobs on sensor loose, or prism not locked

Sensor is mounted incorrectly or upside down

Mounted components moved during shaft rotation

Temperature changing: machines may have recently shut down
Uneven shaft rotation

Vibration
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Saving data and printing

Before switching off the instrument, dimensions, measurements, diagnosis
and all settings can be saved for analysis, future use or record purposes in the
instrument’s non-volatile memory. Full file names with up to 32 alphanumeric
characters are possible.

Note
The length of the file name is limited depending on whether upper or lower
case letters have been used.

To save a file
The current measurement file can be saved at any time. To save the file, press
then use the navigation keys to highlight the ‘File’ icon.

Menu I1m
Main menu

Turn
off

Press JESEM to confirm selection. The “File menu” screen appears.

Menu
File Menu

Repart
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Use J/J and highlight the “Save file” icon then confirm selection by pressing
. An empty editing box appears within the “Save file” screen.

Enter name of the file to save,

[ e _ |
Drainage Pump 2D o
TOWET TaITZIID oo7Us
Gs-1 03/03
B 02/25
A 02/25
Waste Pump 2D 02/25
Soft foot-1 02/18
T

When entering names that contain both upper and lower case characters as well
as numerals, use ° to cycle through the three options. Press and hold down
° while observing the status indicator at the top right corner of the editing box.
This displays the type of character to be entered. Empty spaces are entered by
pressing @.
Use the data entry keys to enter the file name and confirm entry by pressing
ENTER @
Measurement files may also be saved from the “Diagnose” screen after
measurement has been carried out. With the diagnosis displayed, press either
or M. From the “Main menu” screen that appears, proceed to save
the measurement file as previously described. If however, the file had been
previously saved, the editing box appears with the file name highlighted within
the box.

Enter name of the file to save,

i,
Tower Fan 211D 03/03
G5-1 03703
B 02/25
A 02525
Waste Pump 2D 02/25
ACME-123
T =
—
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In this particular example, the file “ACME-123" had previously been saved and
therefore the name appears highlighted in the editing box.

Press to save the measurement results under the displayed file name. A
hint requiring confirmation whether to overwrite the existing file appears.

Press EMTER. to choose Yes.

i,
Towe 3
Gs-1 ®The file ACME-123 3
B already exists. Do You 5
A want to replace it? 5
Wash 3
Soft | © ves (20 o
° . Mo
ACM 7
T

Overwriting the existing file ensures that the measurement file is saved together
with the latest alignment results.
Note
It is good practice to always have the current measurement file.

Use I/ to select ‘Yes' then press to overwrite the existing file.
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Printing reports

Using the default printer type ‘PDF file’, measurement reports may be saved
directly to the connected USB memory stick as a PDF, and then printed from any
configured printer.

Reports can also be printed directly from the Product to a printer. This is done
using the USB cable and the printer USB cable (supplied with the printer or
readily available in most electronics stores).

Measurement reports may be printed in a variety of ways.

To print the current measurement report, press m then use the navigation
keys and highlight the ‘Print report’ icon.

Menu

Main menu

Turn
Off

Press &S to confirm selection. The “Print report” screen appears.

Print report - PDF file mm

Press ENTER to print complete report,

Complete report
Text report

Graphical report

As may be seen from the screen header, the selected printer type is the default
— ‘PDF file'. In this case, the report will be saved as a PDF on the approved
memory stick.
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The Product provides the option of printing reports in the following three formats:

e Complete report — this option prints a complete report that includes machine
graphics and measurement results in both numerical and graphical format.

e Text report — this option generates reports in text format only.
Graphical report — reports printed using this option display only graphical
representation.

Use [0 /0.2 ] to highlight the desired format.

The report format selected in the previous example is a complete report. This

includes both graphics and text.

Note
Before confirming the save action, ensure the ‘short’ USB cable is connected
to the Product’s grey port, and the approved memory stick (aka jumpdrive or
pen drive) attached to the ‘short’ cable.

Grey USB port

Short USB cable E

Figure 7-11. Saving measurement report as PDF on a memory stick

Press to print a report of the selected measurement file.
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Configuring printer

If it is desired to print the report directly from the Product, the printer settings
must be set accordingly. This can be carried out from the menu. Press | 201 and
use the navigation keys and highlight the ‘Config’ icon.

Menu 1m
Main menu

Left

Machine

Turn
off

Press JE4ES to confirm selection. The “Configuration menu” screen appears. Use
the navigation keys and highlight the ‘Printer configuration’ icon.

Menu mm N
Configuration Menu

Printer Ahout
Configuration

With the ‘Printer configuration’ icon highlighted, press to reveal the printing
options that may be configured.
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Available printing options
The “Printer configuration” screen shows the options that can be selected.

Configuration Menu

Printer Configuration
Press ENTER to select printer.

Type: PDF FILE

Faper: A4
Orientation: PORTRAIT
Color mode: GRAYSCALE

Use either / to highlight the printer setting to be changed. In the
preceding example, the printer setting selected is printer type, and the currently
set printer type is the default — ‘PDF file’. The available printer types are

displayed by pressing .

Configuration Menu

Printer Configuration
Press ENTER to select, BACK to exit.

nrFUCaorJdC | J‘j"f‘l:‘
HPDESKIET450
HPDESKIET460
HRDESKIET470
HPDESKIETE40C
HPDESKIETS20C
HPDESKIETGENERIC
HPDESKIETOLDGEMERIC

-

Use _j/\_J to scroll through the available printers. The topmost printer type
(in this case the default printer type — ‘PDF file’ — may be selected by pressing o
Highlight a printer and then press JE4&EN to confirm selection.

The measurement report may now be printed directly to the desired printer (in
this case ‘HP DeskjetGeneric’). Refer to ‘Printing reports’ previously.
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Note
Ensure the Product is connected to the printer via the short USB cable and
the printer USB cable (supplied with the printer or readily available in most
electronics stores) and the printer configuration completed.

Short USB cable

Figure 7-12. Printing measurement report from Product directly to desired
printer
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Note

When printing a report directly to a printer, the “Print report” screen provides
an option to change to the default printer ‘PDF file’.

Print report - HPDeskJetGeneric mm T

Press EMTER to change printer to POF file.

Complete report
Text report
Graphical report

Change printer to PDF file

The printer setting ‘Paper’ is used to select paper size. With ‘Paper’ highlighted,
press [EUEl then use /21 to scroll through the available paper sizes.
Highlight the required paper size and then press L8 to confirm selection.

Configuration Menu

Printer Configuration
Press EMNTER to select, BACK to exit.

Type:
Faper:
Crientation:
Color mode:

PD
At g
POR

Ad4
LETTER

COLOR

The printer setting ‘Orientation’ is used to change the page orientation. With
‘Orientation’ highlighted, press [Eiag then use [IZ/EE21 to change the page
orientation between ‘Portrait’ for a vertical layout and ‘Landscape’ for a horizontal
layout. Confirm selection by pressing .
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Configuration Menu

Printer Configuration
Press EMTER fo select, BACK o exit.

Type: PDF FILE

FPaper: A4
POR PORTRAIT
LANDSCAPE

Orientation:
Color mode; GRA

With the setting ‘Color mode’ highlighted, press then use / to
select the color in which the report will be printed. Selecting ‘Color’ results in full
color reports, while ‘Gray scale’ results in black and white reports.

Configuration Menu

Printer Configuration
Press ENTER to select, BACK to exit,

Type: PDF FILE
Faper: A4

Orientation: PO
CRA COLOR
GRAYSCALE

Color mode;

Note
Note that with the three printer settings ‘Paper’, ‘Orientation’ and ‘Color mode’, it
is possible to toggle between the two available options using .
For example if the setting ‘Paper’ is highlighted pressing j J toggles between
the options ‘A4’ and ‘Letter’.

90



Horizontal shaft alignment
So/t foor

Soft foot

Soft foot is the condition of machine frame distortion. Any cause that results in
machine frame distortion when the machine is anchored to its foundation is a soft
foot. Some of the principal causes are:

Non-coplanar machine mounting surfaces

Deformed machine frame or feet

External forces e.g. from connecting pipe or bracketry

Improper shimming or soiled machine feet

Too many shims under a machine foot (a maximum of 5 shims should not be
exceeded)

The consequences of forcibly tightening down the feet are deformed machine
frames, bent shafts and distorted bearings. This leads to high vibration and
premature machinery failure.

Soft foot should be checked before aligning the shafts. This can be done quickly
and conveniently with the aid of the Product’s soft foot function. With the sensor
and prism mounted on the shaft in the usual way, the system is able to sense any
machine movement when individual machine bolts are loosened. By entering the
machine dimensions, the Product is able to calculate, from shaft movement, by
how much each foot has moved as it is loosened.

Once foot movements have been established, the results are interpreted and
translated into shim thicknesses to be placed under the feet. How straightforward
this is, depends on the type of soft foot present.

Cat %I

= =

Parallel soft foot Angular soft foot

Figure 7-13. Parallel and angular soft foot
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Main types of soft foot

The three main types of soft foot are parallel soft foot, angular soft foot, and
induced soft foot.

Parallel soft foot

One or more feet do not reach the foundation. This usually results in the machine
leaving a gap between the foundation and the feet. This is corrected by shimming
the feet not touching the foundation (refer to Figure 7-13).

Angular soft foot

The base of the foot is at an angle to its foundation and they are only partly in
contact. In this case, suspect foot is checked with a feeler gauge and corrected
by building a custom ‘shim wedge’ or machining the underside of the foot (refer to
Figure 7-13).

Induced soft foot

This type of soft foot is caused by forces that are external to the machine. It can
be the result of pipe strain, machine vibrations or drastic misalignment. This type
of soft foot may be eliminated by isolating the external force from the machine.

Checking and correcting soft foot conditions

There are instances where the soft foot is a combination of two or more types.
Checking for soft foot is part of machine and job preparation.

Note
The machine(s) to be checked is/are assumed to have four feet in an approxi-
mately square formation. If the machine has six feet, it is advisable to leave
the middle feet loose and treat the machine as a four-footed machine. Soft foot
is measured only on machine designated as movable.

Set up the product in the normal way as described in “Getting started” (starting
on page 39).

Rotate shafts to position the sensor and prism at either the 3:00 or 9:00 o’clock
position.

Enter machine dimensions then press m Use the navigation keys and
highlight the ‘Soft foot’ icon.
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Menu

Turn
off

Press E4E8 to confirm selection.

Soft Foot mm M

Initializing communication, please wait.

Initializing *

Once sensor initialization is completed and provided the laser beam was
correctly centered ( see ‘Laser beam adjustment’ in chapter 7) the ‘Laser READY’
hint appears on the Product’s display.

Soft Foot mm SN

Fress ENTER to measure indicated foot,

Pil&ser READY *
N .
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Use the navigation keys to select the foot to be measured. Press JENEN to confirm
foot selection.

Soft Foot

Flease wait... Retrieving data...

Ele'aseswaite:
Initializipgifieet e
measipenments

—.||.ﬂ

Note the hint on the screen carefully. After selection of the foot to be measured,
pressing activates the process of identifying foot to be measured.

After foot to be measured has been identified, the value +0.00 appears in its
value box plus a hint indicating that the foot anchor bolt may be loosened.

Soft Foot mm

Loosen the bolt and press ENTER. to meas,

® Loosen the bolt
and press Enter +-J_.00 -
to take soft foot
reading.

| Laser READY

Loosen the corresponding anchor bolt then press [l
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Soft Foot mm N
L]

Fress ENTER to measure indicated foot,

The calculated amount that the foot has moved is shown on the screen.
Retighten the bolt. The next foot is highlighted automatically, or any desired foot
can be selected using the navigation keys.

Repeat this procedure for each foot. Cycle through using the navigation keys.

Soft Foot mm M

/]

Fress ENTER to display soft foot tolerances

Sofetoohias)
[Beem dazeizd. +0.04 +0.01

e

™ +0.07 +0.02

The marker on the color-coded tolerance bar shows the tolerance value of the
measured soft foot.

As the set soft foot tolerance is 0.06 mm (0.002”), the marker on the color-coded
tolerance indicates that the measured soft foot is out of tolerance and shimming
corrections are necessary.

With the four foot values, the soft foot condition can be analyzed and diagnosed,
then the shimming corrections can be determined. Note that these values are
saved in the file along with the dimensions, measurement and diagnosis, and
appear in the printed report.
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Points to be observed during soft foot measurement

Laser beam not centered
If initially the laser beam has not been centered, the following screen appears.
Soft Foot

mim

L

|
Center laser dot and press ENTER. or BACK.

Prism adjustment

Laser end

Use the on-screen instructions to adjust the laser beam. You may refer to ‘Laser
beam adjustment’ on page 60.

Soft Foot mm M

[ ]
Center laser dot and press ENTER or BACK.

Prism adjustment

After centering the laser beam, press either or and proceed with soft
foot measurement.
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Dimension missing

Note
If however, either of the two significant machine dimensions, “front foot-to-
back foot” and “sensor-to-prism”, are missing, the following hint appears.

®Sof‘t foot measurement mode
works only it distances between
feet and between laser and prism
are defined.

Lo you want to switch fo
dimensions screen to enter missing
dimensions first?

" Yes
. Mo

Use 2R and highlight “Yes', confirming selection by pressing [EXgll The
dimensions screen opens, and missing values may be entered.

Shafts have rotated accidentally or not positioned at either 3:00 or
9:00 o’clock position

If the shafts rotate away from the 3:00 or 9:00 o’clock position, an angle
correction hint appears as shown below.

Soft Foot mm {0

Rotate sensor info allowed (green) range.

Fove sensor to a green position

h Adjust angle

Rotate the shafts back into the green sector to resume measurement.
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Soft Foot mm N

[ ]
Angle ok, please wait or press ENTER to ot
Move sensor to a green position

h Angle in range

When the message “angle in range” appears, you may press [ENGH/ RS t0
continue with soft foot measurement. Alternatively, you may wait for the process
to resume automatically.

Note
If the soft foot procedure is followed correctly, the above mentioned points will
not arise.

Parallel soft foot correction

In parallel soft foot, the machine rocks on two diagonal feet which are lower than
the other two. If two diagonal values are roughly equal and significantly higher
than the other two, parallel soft foot can be assumed as a first solution.

In Figure 7-14, the correction would be to place a 0.89 mm shim under foot ‘b’
(the foot with the largest gap).

Angular soft foot correction

In angular soft foot, the base of one or more feet is at an angle to the foundation
and is only partly in contact. If one value is significantly higher than the others,
then angular soft foot can be suspected.

The ‘problem foot’ or machine frame is probably bent or distorted in some way. In
this case loosen the bolt and examine the foot more closely. Use a feeler gauge
to establish the variation of the gap and use these measurements to sketch the
shape and dimensions for a ‘stair stepped shim wedge’.

If the soft foot is purely ‘angular’ then the stepped shim will vary in thickness from
zero to twice the value displayed by the Product.
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Parallel soft foot Angular soft foot

Figure 7-14. Diagnosis of parallel and angular soft foot
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8. Alignment options

Measurement modes

The Product’s default measurement modes are Compass mode (for horizontal
mounted machines) and Clock mode (for vertical mounted machines).

Both measurement modes may be accessed via the menu.
Note
The respective default mode is automatically present when the “Measure”

screen is accessed after entering all necessary machine dimensions.

Press | 21U to access the ‘Main menu’ screen. While in the menu screen, use the
navigation keys and highlight the ‘Measure options’ icon.

Menu 1m
Main menu

i

Soft
Foot

b

Meaasure Turn
Options Ml alslq Off

Press ESES to confirm selection and enter the “Measurement options” screen.

Menu mm N
Measurement Options
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Note
The “Measurement options” screen is accessible only when all necessary
machine dimensions, in the currently opened measurement file, have been
entered.

Using the navigation keys, highlight the required measurement mode, and then
press EYEN to confirm selection.

Measure - CLOCK mm {0

Press ENTER to start measurameant,

PilSser READY

WID: 55500010

0 points

In the above case, the selected measurement mode is the ‘Clock’ mode which
is the default measurement mode for vertical mounted machines (described in
chapter 9 ‘Vertical flanged machines’.

Extending the measurement range

Gross misalignment of shafts or angular misalignment over large distances can
cause the laser beam to miss the detector surface during measurement. When
this happens, ‘Laser End’ appears on the display screen and the Product’s
‘extend’ function can be used.

1. When measuring and ‘Laser End’ message appears, rotate the shafts

backwards until the laser beam re-enters the measurement range. The
message ‘Laser READY’ reappears on the display.

102



Alignment options
Extend

Measure - COMPASS MODE

Fress ENTER to take a point.

*

WID EjEDDDED

1 points

2. Press [l to access the “Main menu” screen. While in the menu screen use
the navigation keys and highlight the ‘Measure options’ icon and then confirm
selection by pressing JZlEl. The “Measurement options” screen opens.

Menu mm {E
Measurement Options

Extend

3. Use the navigation keys to highlight the ‘Extend’ icon, then press [E3EE to
confirm selection. The program interrupts measurement and switches to the
beam adjustment screen. The current beam position is automatically recorded
and taken as the starting point for range extension.

Measure - COMPASS MODE mm {0
Extend

WID: 55500010

Laser is not centered. Please move
laser to center position. 103
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4. Readjust the beam into the target square using the yellow prism knob and the
metal thumbwheel.

Keasure - COMPASS MODE

WID: 55500050

Laser is centred. Please accept this
setting.

5. On centering the laser dot, the Product’s right LED turns blue. The adjusted
beam position is automatically recorded and taken as the end point of the
readjustment.

6. Continue measurement as before, rotating the shafts and pressing JEYESN to
take measurements at the available positions.

The program includes the displacement of beam readjustment in its alignment

calculations.

Note
‘Laser End’ is displayed when the reflected beam fails to strike the detector.
This situation occurs when machines are severely misaligned, or when the
beam travel is long. Measurement is not taken when this message appears.

Averaging

In certain industrial conditions, it may be necessary to increase the number

of measurements to be averaged when taking readings to attain the desired
accuracy. Particular cases include applications with increased machinery
vibration. An increased averaging also improves the accuracy when measuring
sleeve bearings, white metal bearings and journal bearings.

The number of individual readings which are averaged together to form one
measurement are set via the “Measurement options” screen. Press | 210 to
access the menu. While in the menu screen use the navigation keys to highlight
the ‘Measure options’ icon and confirm selection by pressing f2iE8. The
“Measurement options” screen opens.
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Menu mm N
Measurement Options

Averaging

Use the navigation keys to highlight the ‘Averaging’ icon, then press JElES to
confirm selection.

Keasure - COMPASS MODE

Press EMTER to start measurament,

Laser READY ( :)

© (90,55
£91.0s
£91.5¢
(9a.0s

WID: 54100990 (9505

0 points

The average setting can be changed from a minimum averaging of 0.5 seconds
to a maximum averaging of 5.0 seconds.

Note
The averaging setting that is selected will also be active in soft foot and Move.
Should high averaging be selected, patience must be exercised during Move
to allow the Product enough time to “catch-up”as the machine is moved. In this
case, each reading that must be calculated to update the graphic display will
take a longer time. Averaging cannot be changed once a measurement has
been started.
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9. Vertical flanged machines

Typical configuration

H“JJMI Typical vertical machine
) arrangement comprised
ﬁ of one machine mounted
¥/

o—a

=7

on top of the other with a

N~

bolted flange.

O

R

/A A—

Figure 9-1. Typical vertical machine configuration

Figure 9-1 shows a typical vertical machine arrangement with one machine
mounted on top of the other using a bolted flange.

In flange-mounted machines, alignment corrections are made directly at the
flange.

Angularity is corrected by inserting or removing shims between the flanges.
The Product calculates the shimming thickness for each flange bolt. Offset is
corrected by positioning the flange laterally.
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Set-up

Note
Before commencing with this section, please acquaint yourself with the chap-
ter ‘Horizontal machine alignment’ starting on page 47.

The sensor and prism are mounted on either side of the coupling as for horizontal
machines, with the sensor on the bottom half (‘Stationary’) and the prism on the
upper half (‘Movable’). In this set-up, the electronic inclinometer cannot detect
the rotation angle of vertical shafts. Measurement of vertical machines is carried
out using ‘Clock’ measurement mode. The eight 45° measurement positions used
with this procedure must be marked accordingly on the machine.

Marking measurement positions

The shaft is numbered
counterclockwise looking
down the shaft, starting

at 0 followed by the clock
positions 1:30, 3:00, 4:30,
6:00, 7:30, 9:00 and 10:30.

Figure 9-2. Numbering the shaft

1. Mark a reference position on the coupling housing close to the shaft and in
line with one of the pillars or bolts. Likewise, mark a starting point on the shaft.
This ensures that lateral corrections can be performed with the minimum of
effort.

2. Measure the circumference of the shaft and divide by eight.

3. Use this distance to make seven more evenly-spaced marks on the shaft
beginning at your chosen start point. Number the points counterclockwise as
seen from prism to sensor, beginning with O first, followed by 1:30, 3:00, 4:30,
6:00, 7:30, 9:00 and 10:30. (Refer to Figure 9-2.)

108



Vertical flanged machines
Mounting componernts

For circular housings, measure the circumference of the coupling housing and
divide by eight. Use this distance to make eight evenly-spaced marks on the
housing beginning at your chosen start point. Number the points clockwise
looking down onto the shaft with 0 as the first, followed by 1:30, 3:00, 4:30, 6:00,
7:30, 9:00 and 10:30. (Refer to figure 9-3.)

H“mﬁ The circular housing is
numbered clockwise
‘ looking down the shaft,

k/ )j starting at 0 followed by

=N 9/9 the clock positions 1:30,
S 3:00, 4:30, 6:00, 7:30, 9:00

NT—— and 10:30.

Figure 9-3. Numbering the housing

Mounting components and determining machine orientation

1. Mount the wireless module together with the sensor on one side of the
coupling, and prism on the opposite side of the coupling, ensuring that they
are aligned exactly with the 0 or reference mark.

2. Switch the Product on.

3. When the “Setup” screen appears, press m to access the “Main menu”
screen. Use the navigation keys and highlight the ‘Right machine’ icon.
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Menu
Main menu

i

Right Soft
Machine BGENIE] Foot

b

Turn
off

4. Press to confirm selection then use the navigation keys and highlight
the ‘Change to flange’ icon.

Setup mm

Change to flange.
-]

5. Press to confirm selection. The “Edit flange” screen appears. This
indicates a vertical machine orientation.

Flange edit mm E

Press EMTER. to edit number of bolts.
| Number of flange bolts: 8 |

1200

1000
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Editing flange configuration
A typical vertical machine train arrangement consists of machines mounted
together using a bolted flange. To configure the flange proceed as follows:
1. Once in the “Edit flange” screen use the navigation keys to cycle through the
flange pattern parameters that may be edited. These include:
e Shape and dimensions of flange
e Bolt pattern and number of flange bolts

2. Use the navigation keys to cycle through the elements in the “Edit flange”
screen.

Flange edit mm
Press ENTER to choose flange and bolts sh:

| Mumber of flange bolts: 8 |
1200

1000

3. With the flange highlighted, press |l

Flange edit mm EER

Press ENTER to choose flange and bolts sh:

Flange and bolts configuration

Circle flange
Circle bolts

The following flange patterns are available:

Circular flange — circular bolt pattern

Square/Rectangle flange — square/rectangular bolt pattern
Square/Rectangle flange — circular bolt pattern

Circular flange — square/rectangular bolt pattern

111



830
Users Manua/

B

Use the navigation keys to highlight the desired flange configuration, pressing
ZUEl to confirm selection.

o

To edit the dimensions of the selected flange pattern, use the navigation keys
to highlight dimension to be edited, then enter value directly using the data
entry keys.

Flange edit mm N

Edit diameter of a flange circle,
Number of flange bolts: 8 |

1200

mm

Press [EiC8 or to confirm entry.

Bolt pattern dimensions are edited in the same manner as the flange pattern
dimension. Use the navigation keys to highlight the dimension to be edited,
then enter value directly using the data entry keys.

Flange edit mm ¥E

Edit diameter of a bolts circle,
| Mumber of flange bolts: 8 |

800

o

800

B sco -

Press or to confirm entry.
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£Enter aimernsions

7. To edit the number of flange bolts, use the navigation keys to highlight
‘Number of flange bolts:’

Flange edit mm I

Edit number of bolts on a flange.
| Mumber of flange bolts: 8 |

800

600

B =

With the button ‘Number of flange bolts:” highlighted, edit value directly using
the data entry keys then confirm value by pressing either [y o [EE8

Enter dimensions

Press %8l or serve | to return to the dimensions screen.
1. Enter the sensor-to-prism distance.

Setup - vertical machines mm
[

Distance from sensor to prism.

P

o -

Note
The sensor-to-coupling center distance is calculated as half the sensor-to-
prism distance automatically. Should need be, this value can be edited directly
using the data entry keys.
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2. Enter the coupling diameter. The default is 100 mm (10” if units option is set to
imperial units.)

Setup - vertical machines mm I

|

Coupling diameter.

o i

B o -

3. Enter the RPM. The default is 1500. (1800 if units option is set to US
customary units.)

Setup - vertical machines mm ¥E

—— |

Fress EMTER to edit coupling RPM walue,

o &

o)
B 0 N

4. Enter the coupling center-to-flange distance.
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Measure

Setup - vertical machines mm M

Enter distance flange to the coupling center

B

L
-

Measurements can now be made.

Measure

1. Switch the wireless module on to power the sensor. Press | wmeasure | then
proceed to adjust the laser beam and establish wireless communication
as described in the respective sections in Chapter 7 ‘Horizontal machine
alignment’.

2. Once the laser beam has been centered and wireless communication
established, the “Measure” screen shows the laser centered and the ‘Clock’
measurement mode activated.

3. Rotate the shafts to the first measurement position. The reference mark
and the measurement position 0 must be aligned with each other. Use the

navigation keys to place the screen hour hand to correspond with the position

of the prism and sensor on the shafts.

Note
Pressing n /L2 positions the clock hour hand at the next 45° position in a
clockwise direction. Pressing 1 / ISl positions the clock hour hand at the
next 45° position in an anticlockwise direction.

KMeasure - CLOCK mm {0

Press ENTER to start measuremeant,

Pil&S&r READY

WID: 58500010

0 points
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4. Press to take the first measurement point.

Note
After taking measurement point, the clock hour hand moves automatically to
the next clock position. (If the first measured position is 12:00 o’clock, then the
hour hand moves to the 1.30 o’clock position).

5. Rotate the shafts to the next measurement position (this could be either 1:30,
3.00, 4.30, 6.00, 7.30, 9.00 or 10.30 o’clock position).

Note
If shaft rotation restrictions hinder the taking of measurement at particular
shaft positions, bypass these using the navigation keys.

6. Press to take measurement point.

Note
A minimum of three measurement positions are required to obtain results, but
it is recommended that a maximum number of measurement points over a
wider rotational angle be taken to enhance the diagnosis.

Measure - CLOCK mm I

e

Press EMTER to take a point,

Laser READY

WD S}SDDDID

4 points
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Diagnose
When measurement is complete, press onenose| to view the diagnosis.

Diagnose - vertical machines mm

Current measurement Adjustment

(06 O ] ‘ﬁ

Gap  +0.06 |AF -4

(Offset +0.07 |4F +0.17

19-3 LR

Gap  +0.13|AFk 'Ih

(Offset +0.49|4F +0.02
Note

Sign convention (for vertical machines)
POSITIVE GAP opens towards 0:00 or 3:00
POSITIVE OFFSET if the top coupling half is offset towards 0:00 or 3:00

Cycle through the coupling results and the flange corrections by pressing | picnose
repeatedly.

Fress LUF/DOWN o select bolt.

Corrections =
12 i, +0.37 mm
2. +0.14 mm
R +0.31 mm
4, +0.71 mm
5. +0.94 mm
a. +0.77 mm
6
2% +0.17 mm
23 +0.02 mm ~—

The shim corrections are numbered to correspond with the bolt positions. The
bolt position corresponding to the currently highlighted calculated shim correction
value appears numbered and highlighted with an orange dot.

Use the navigation keys to cycle through the shim values.
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Pressing the navigation keys long enough or e changes the bolt correction

value mode. The following options are available:

e Bolt correction (+): means all shimming corrections are positive (add shims)

e Bolt correction (-): means all shimming corrections are negative (remove
shims)

e Bolt correction (+): means all shimming corrections are minimized (optimized).
Therefore half of the corrections will be negative and half of them positive.
This option results in zero axial movement of the shaft.

Machine alignment
Alignment is carried out by correcting angularity and offset at the flange.

Correcting angularity
1. Loosen the flange bolts and lift the upper machine.

A Caution

The machine bolts must be undamaged and removable.

2. Angularity corrections are made by shimming. The “Bolt corrections” screen
shows the shimming values at the respective bolt locations. Insert (or remove)
shims with the correct thickness under the selected bolt.

3. Retighten the bolts and then re-measure to verify flange shimming results and
determine the exact alignment condition.

Correcting offset

The correction of offset misalignment is carried out using the Live Move function.

1. Access the “Main menu” screen by pressing . Use the navigation keys
and highlight the ‘Move’ icon.

Menu

Main menu

Turn
Confl o} Off
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Correcting ofise!

2. Confirm selection by pressing [EEEl
3. On confirmation the screen used to position the sensor and prism for optimal
moves appears.

Use LEFT/RIGHT to select and ENTER to ace
.a Required angle

930 _ 1:30

|'I .
- :
9_:“ —
Gap 7:30 4:30
Choose one of green areas.
Off =T OO L= e = A

4. Rotate shaft to any of the four positions highlighted in green. These are 1:30,
4:30, 7:30 and 10:30.

5. Use the navigation keys to position the sensor on the screen to correspond to
the position of the sensor and prism on the shafts.

6. Press to start Live Move. The Move direction dialog window appears.

Fress EMNTER to select move direction,

E
Gap T Uz

Offset -0.04/% +0.11

7. Use either u or u to highlight the required direction of movement. This could

be either or E Confirm selection by pressing [Eiel-

Note
If the laser beam is centered, Live Move starts automatically. If beam is not
centered, a hint to center the laser beam appears on the display.
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8. Loosen the flange bolts. Move the machine laterally in the direction of the
yellow triangle as indicated in the Live Move display.

Move - 0«6 mm S

Mowve in progress, press ENTER o stop.

Gap +0.08 Ak
Offset +0.084F +0.21

9. Corrections should be brought as close as possible to zero. The marking on
the color-coded tolerance bar should change from red to orange to yellow and
finally green. At the same time the alignment condition LED also changes
color dependent on the position of the marking on the tolerance bar.

Note
Use appropriate tools, such as levers, to position the machine.
Take care not to let the shims slip out of place during lateral positioning.
When machine is correctly positioned, tighten the bolts back down. Re-
measure to check if the new alignment condition is within tolerance.
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10. Appendix

Using the sensor cable

If you need to use the sensor cable (due to flat batteries in the wireless module)
then it must be properly attached to the sensor. To attach the sensor cable
proceed as follows:

Open the front of the sensor housing

Unscrew the left-hand locking knob as shown in Figure 10-1, then lift off the front
of the sensor housing. Note how the wireless module cable is held in place by
grooves in the sensor frame.

Screw-type locking

Front housing

Locking knob

Figure 10-1. Replacing the wireless module cable with the sensor cable

Unscrew and remove wireless module cable
Undo the screw-type locking, and carefully lift the wireless module cable out of its
guide grooves.

Attach sensor cable
Insert the angled plug into the sensor socket as shown in Figure 10-2; note the
keyway indicating proper plug orientation. Tighten the screw-type locking to
fasten the cable connection.
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Figure 10-2. Fastening the sensor cable

& Caution

Never turn the plug itself, as that can damage the cable pins.

Carefully thread the cable into its guide grooves as shown in Figure 10-2. Ensure
the cable remains in place.

Close the sensor housing
Return the front portion of the sensor housing to its position, then retighten the
yellow locking knob into place.

Test the cable connection
Insert the straight-ended plug of the sensor cable into the blue sensor port on the

Product (see Figure 7-5).
& Caution

Match the direction arrows on the plug to the white arrow on the blue
port to ensure proper plug orientation; otherwise the pins inside the plug
may be damaged.

Switch the Product on then use the “Measurement options” screen to set the
required communication port.
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Menu mm N
Measurement Options

Extend
Selection

Using the navigation keys, highlight the ‘Sensor selection’ icon, then press
to confirm selection.

Measure - COMPASS MODE

selects Port 1 (RS232)

= Scan
& port 1 (RSZ22)
& wireless ID 55500010

WID: 53500010 ‘-x_lf__

0 points

In the selection window that appears, use n/n and highlight the item ‘Port
1 (RS232)’. Confirm selection by pressing . The serial port is now initialized.
With the sensor dust cap fitted, press 'wmeasuge | to activate the laser. The red
indicator LED of the sensor should blink to indicate beam emission. If not, ensure
that the sensor cable has been properly connected; otherwise, contact FLUKE.

Note

Both sensor and wireless module cables may be replaced in the same manner
as described in this chapter.
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Updating the 830 firmware to a newer version

Note
e The Product firmware updates are carried out with the use of the

approved FLUKE USB memory stick.
e Check the website www.fluke.com to ensure you have the latest version. If

in doubt, contact FLUKE.
e [f you are acquiring the update via the website, you will be required

to transfer it to the approved memory stick before commencing the
upgrading.
Note

Old memory sticks must be disposed of in accordance to the directive on
Waste Electrical and Electronic Equipment (WEEE).

Downloading the firmware from the website
The file available for download is an .exe file. Download the file to a directory.

=N B
e,
@Uv|- v Computer » USB DISK (E) = [ |[ Search USE DISK r
Organize + Open Burn New folder =~ 0 @
5% Favorites = Mame : Date medified Type Size
|§ FLUKE_830_Firmware_1.10 4/25/2014 1:36 PM Application 41,422 KE‘
=9 Libraries L
1% Computer
&, Local Disk () —
- USE DISK (E)

FLUKE_830_Firmware_1.10 Date modified: 4/25/20141:36 PM Date created: 4/25/2014 1:40 PM

i/ Application Size: 404 MB

Double-click the file to extract it to the approved memory stick. The following
screen with instructions on how to extract the firmware files into the memory stick

appears.
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T How 1o get the firmware onte the memary stick == g

Flaas e axirad he Ales fo your FLUKE memorny sick To de 50,
Click the Brows e Dutton Delow and Salect your memaory stick
i

Alfernaitieety poles the divve lefer drecly

Destinalion fukder
FA -
Lafraction progress

Extract | Cancel |

After selecting the location of the approved memory stick by clicking ‘Browse’,
start file extraction by clicking ‘Extract’.

Carrying out the firmware update

The firmware update is carried out using the memory stick and the ‘short’ USB
cable. The actual update does not require a PC.

Before starting the update verify that your memory stick has the following files on
it.

» Computer » USE DISK () » FLUKER3D »

Organize v Share with Burn Mew folder

Mame

Cal Librarics
FLUKES30_WPGRADE vl 00 4272

| firregre Ak
upgradedik

VERSICN

' Computer
EL Local Disk (C:)
o, USE DK ()
FLUKER30

4 items

Note
The displayed files and folder are viewed by expanding the folder ‘FLUKES830".
The downloaded version is indicated by the prefix v1_xx_yyyy, where 1_xx
represents the firmware version and yyyy the build number.
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1. Press @) to switch the Product on. Wait for the “Setup” screen to appear.

Note
Before proceeding with the update ensure that the indicated nominal capacity
of the battery is greater than 50%. If this is not the case, recharge the battery
to full capacity first.

To check battery capacity proceed as follows:

e Press m

e When in the “Main menu” screen use the navigation keys and highlight the
‘Config’ icon. Confirm selection by pressing [Elal

e After accessing the “Configuration menu” screen use the navigation
keys and highlight the ‘Device settings’ icon then press JEWEN to confirm
selection. The actual battery capacity is indicated in the screen that
appears.

Configuration Menu

Device Settings
Fress BACK to switch to previous window,

Brightness:
Keyboard beep:
Fower scheme:
Battery level;
Fesume policy:
Wireless:

100%o0

OFF

FULL POWER

91 %o

RESUME MAMNUAL. ..
on

2. Attach the ‘short’ USB cable to the Product’'s grey USB port.
3. Insert the approved memory stick into the ‘short’ USB cable.
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Figure 10-3. Memory stick connected to the Product using the ‘short’ USB
cable

4. Ahint indicating the availability of a new firmware and the need to reboot the
Product appears.

Menu

®There iz a new device firmware upgrade
found on a USE memory stick,

To start an update please save all your
data then press and hold the OMN/OFF
key until the device resets, Flease
ensure that the USE memory stick is
plugged in.

O ok (27
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5. When the hint above appears, press and hold down @) until the device
reboots. The display goes dark.

6. The update process will start automatically (wait up to 10 seconds). The
system beeps and the right LED flashes as the process begins.

Flashing firmware...
Do not turn the device off!

Note
Do NOT turn off the device or remove the memory stick during the entire up-
date process, which takes up to 5 minutes.

7. Just before the firmware update process comes to an end, the screen below
appears.

Flashing user files area...
Do not turn the device off!

8. After the flashing process is completed, a hint indicating that the flashing
process for the new firmware has been carried out correctly appears.
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Setup mm

®The new firmware has beaen

flashed correctly, Flease press
and hold the ON/OFF key until
the device resets,

9. When the hint above appears, press and hold down @) until the device
reboots, and the “Setup” screen appears.

Note
The ‘short’ USB cable may now be detached from the Product.

Setup mm N
[ ]

Distance from sensor to prism.

P

] oo [
10.When the “Setup” screen appears, press m Use the navigation keys and

highlight the ‘Config’ icon. With the icon highlighted, press 8 to access the
“Configuration menu” screen.
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Menu mm N
Configuration Menu

Printer
Configuration

11.Use the navigation keys and highlight the ‘About’ icon. With the icon
highlighted, confirm selection by pressing lEiEl. The “Application details”
window appears.

Tolerance table mm

e R

Fome —— —RIT—r Lol Ll ..

Fluke 830 LASER ALIGNMENT TOOL

[Application name: | Fluke 330

[Application wer: | 1,00

[application build; | 4382

[Build date: | may 23 2014 12:56:39
[Files in use: | 16/200 (3.0% used)
(1o | 65431060

The Product is now ready for use with the uploaded version which may be
identified from the “Application details” screen. Also displayed is the current
application build.
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Sensor firmware update

If a sensor with an older firmware version is connected to the Product, a hint
indicating that the sensor firmware requires updating appears on the display.

Keasure - COMPASS MODE

£l = + |

[
®Sensor firmware is older than

installed on the device, Itis
recommended to upgrade your
zensor firmware, Do you want
— to upgrade your sensor
firmware now?

.‘ Yes
. Ma

Use n/n and select ‘Yes' to update the sensor. Press izl to confirm
selection. The sensor firmware update wizard appears.

Sensor firmware upgrade 1
[ ]
Fress ENTER to move to next wizard step,
[]

|_| This wizard will help you
with upgrading your sensor
firmware fraom wersion 0,48
to 1.00.

B Exit | next |7

The wizard guides the user through the sensor firmware update in self-explana-
tory steps.

Use n/ and highlight ‘Next’ then press JEYEH to confirm selection. A hint
appears indicating the expected duration of the firmware update.
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Sensor firmware upgrade 1m

Fress ENTER to move to next wizard step,

Il

This process is lengthy
{(1-2 min) and when
interrupted - has to be
started once again.

B Exit | Next |

Use n/u and highlight ‘Next’ then press JE4EM to confirm selection.

Note
Ensure that at least two battery status LEDs on the wireless module light up
continuously. This guarantees enough operating time for the sensor firmware
update.

A further hint to ensure proper connection of the wireless module to the sensor
appears on the screen.

Sensor firmware upgrade I

Press EMTER to move to next wizard step,

Before moving to next step

make sure that your sensor

is connected to BT module
now,

Use n/n and highlight ‘Next’ then press to proceed with the sensor
firmware update.

132



Appendix
Sensor irmware upaate

Sensor firmware upgrade 1m

|

Updating sensar firmware, .. 44.0%

Please be patient. It may
take up to 2 minutes.
Do not reset the device or
disconnect sensor.

Once the sensor firmware update is finalised, the final update screen appears.

Sensor firmware upgrade 1m

/]

Fress ENTER fo turn off device.

Your sensor firmware has
been upgraded.

Please reboot the
device.

250 B[ Turn off |

Restart the Product.

Note
The sensor firmware update may also be carried out using the sensor cable.
The sensor should be attached to the Product using the sensor cable as
shown in Figure 7-5.
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830 Laser Alignment Tool technical data

Product
CPU
Memory
Display

LED indicators

Power supply

External interface

Environmental protection

Temperature range

Altitude
Dimensions
Weight
Sensor
Particulars

Laser

Detector

Inclinometer

134

Intel XScale PXA270 running at 312 MHz

64 MB RAM, 32 MB Flash

Type: TFT, transmissive (sunlight-readable), 65 535 colours, backlit
LED

Integrated light sensor for automated adjustment of the brightness
to the display according to the lighting conditions hence extending
battery life

Resolution: 320 x 240 Pixel

Dimensions: 3.5 inch [8.9 cm] diagonal

Keyboard elements: SETUP, MEASURE, DIAGNOSE, MENU,
CLEAR, ENTER, BACK keys, Navigation cursor cross, alphanumeric
keyboard and on/off button

Multicolour LED for laser status and alignment condition
Multicolour LED for battery status

Integrated Lithium-ion polymer rechargeable battery: 7.4 V / 2.6 Ah
with typical operating time of 17 hours (based upon an operating cycle
of 33% measurement, 33% computation and 33% ‘sleep’ mode)
USB host

USB device (slave)

RS232 (serial) for sensor

AC adapter/charger socket

IP 65 (dustproof and water spray resistant), shockproof

Relative humidity 10% to 90%

Operation: -10°C to 50°C [14°F to 122°F]

Storage: -20°C to 60°C [-4°F to 140°F]

2000 m [6500 ft]

Approx. 220 x 165 x 45 mm [8.7” x 6.5” x 1.8"]

742 g [1.64 1b]

Measurement principle: Coaxial, reflected laser beam
Environmental protection: IP 67 (submersible, dustproof)
Ambient light protection: yes

Storage temperature: -20°C to 80°C [-4°F to 176°F]
Operating temperature: 0°C to 55°C [32°F to 131°F]
Dimensions: approx. 107 x 70 x 49 mm [4 1/4” x 2 3/4” x 2"]
Weight: approx. 177 g [6 1/2 0z.]

Type: AlGalnP semiconductor laser

Beam divergence: < 0.35 mrad

Wavelength (typical): 670 nm (red, visible)

Beam power: <1 mW

Measurement area: unlimited, dynamically extendible
Resolution: 1 ym

Accuracy (avg): > 98%

Measurement range: 0° to 360°

Resolution: <1°
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Prism
Particulars

Wireless module
Particulars

Safety
Electrical
Battery
Laser

Electromagnetic Environment
Particulars

Radio Frequency Emissions
Particulars

Carrying case
Particulars

Type: 90° roof prism

Accuracy (avg): > 99%

Environmental protection: IP 67 (submersible, dustproof)
Storage temperature: -20°C to 80°C [-4°F to 176°F]
Operating temperature: -20°C to 60°C [-4°F to 140°F]
Dimensions: approx. 100 x 41 x 35 mm [4” x 1 5/8” x 1 3/8"]
Weight: approx. 65 g [2 1/2 0z.]

Class 1 connectivity, transmitting power 100 mW

Transmission distance: 10 m [33 ft.]

Complies with FCC rules part 15.247

LED indicators: 1 LED for Bluetooth communication,

3 green LEDs for battery status

Power supply: Batteries 2 x 1.5 V IEC LR6 (“AA*)

Operating time: 14 hours typical use (based upon an operating cycle
of 50% measurement, 50% standby)

Storage temperature: -20°C to 60°C [-4°F to 140°F]

Operating temperature: -10°C to 50°C [14°F to 122°F]
Environmental protection:IP 65 (dustproof and water spray resistant),
shockproof

Dimensions: Approx. 81 x 41 x 34 mm [3 1/8” x 1 11/16” x 1 5/16”]
Weight: Approx. 133 g [4.7 oz.] including batteries and cable

IEC 61010-1
IEC 62133
IEC 60825-1, 21 CFR 1040.10, .11 with Laser Notice 50

IEC 61326-1: Basic

IEC CISPR 11: Group 1, Class A.

Group 1 have intentionally generated and/or use conductively coupled
radio-frequency energy which is necessary for the internal functioning
of the equipment itself.

Class A equipment is suitable for use in non-domestic locations and/or
directly connected to a low-voltage power supply network.

Case dimensions: approx. 560 x 330 x 130 mm [22 3/64” x 13" x 7 1/8”]
Weight, including all standard parts: approx. 4.8 kg [10.6 Ib]
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Suggested shaft alignment tolerances

‘ [RPM] ‘ metric [mm] inch [mils]
Soft foot any 0.06 mm 2.0 mils
Short “flexible” Acceptable | Excellent Acceptable | Excellent
couplings . .
Offset
600 9.0 5.0
750 0.19 0.09
900 6.0 3.0
:] 1200 4.0 25
1500 0.09 0.06
1800 3.0 2.0
3000 0.06 0.03
3600 1.5 1.0
6000 0.03 0.02
7200 1.0 0.5
Angularity 600 15.0 10.0
Z?;eﬁiz?:szz 100 mm 750 013 0.09
or 10 900 10.0 7.0
diameter 1200 8.0 5.0
1500 0.07 0.05
:} ' 1800 5.0 3.0
'% 3000 0.04 0.03
3600 3.0 2.0
6000 0.03 0.02
7200 2.0 1.0
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Declaration of conformity

Note

Any amendments to the issued certificate will be posted on the FLUKE web-
site — www.fluke.com.

Please visit the website on a regular basis for information on new and current
products.
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A-L

Index

A

Alignment condition LED 44, 72
Averaging 104

Bar scale

green 40
Battery capacity 27
Bolt correction 118
Brackets

mounting 48

Cc

Cable connection
test 122
Calibration 10
Care 10
Chain-type bracket 21
Charging battery 15
‘Clock’ mode 41
Clock mode 68, 101
‘Compass’ mode 41
Compass mode 68, 101
Conformity certificate 137
Contact
telephone numbers 1
website 1
Coupling backlash 47
Coupling tolerance table 59

D

Data management 35
Data storage

note 9
Default measurement mode 34
Default RPM 33
Default settings 33
Device settings 26
Diagnose 45, 70
Dimensions

machine 39, 54

negative entries 57
Display brightness 26
Disposal 11

WEEE Directive 3

E

Extend 79

measurement range 70
Extending

measurement range 102

F

File
overwrite name 83
save 81
Firmware
downloading 124
update procedure 125
Firmware update 124
Flange configuration
editing 111
Flange patterns 111
Flashing process 128
Foot correction 71

G
Gap 71

IP classification 7

J
Job preparation 47

K
Keyboard beep 26

L

Laser beam
center 44
Laser beam adjustment 60
Laser END 70
Laser OFF 70
Laser safety 7
Live Move
horizontal 75
vertical 78
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Machine properties 58
Machine set-up 58
Measurement mode 41

‘Clock’ 34
‘Compass’ 34
Measurement options 42, 61, 101
(0]
Offset 71
P
Package items 5
PDF file 84
Power scheme 27
Printer

configure 86
Printer configuration 34
Printing options 87
Printing reports 84
Prism 20

mounting 50
Prism knob 52

R

Reference diameter 33
Regional settings 29
Repeatability

poor 80
Report

save as PDF 84
Resume policy 28
RPM 59

S

Safety information 2
Scan 43
Sensor 18
clamping screw 121
connecting 52
locking knob 121
mounting 50
screw-type locking 121
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Sensor cable 121
disconnecting 53
Sensor firmware
update 131
Sensor selection 42, 61, 123
Shimming 73
Sign convention 71
vertical machines 117
Soft foot 47, 48
angular 91, 92
checking 92
induced 92
parallel 91, 92
principal causes 91
types 92
Storage 10
Switching on 53
Symbols 3

T

Technical data

830 Laser Alignment Tool 134

Tolerance bar 46
colour-coded 72, 95
marker 95
marking 72

Tolerances 72

Tolerance table 34, 73, 136

Torsion play 68

U

Universal adapter/charger 17

\'

Vertical machine

typical configuration 107
Vertical machines

mounting components 109

w

WEEE 124

Wireless communication
establishing 61

Wireless measurement 41
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Wireless module 22
delete 64
LED indicators 23
mounting 50
scan 62

Wireless module cable 121
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