RENISHAWE]

apply innovation™

PHS-2 installation and user's guide

PHS-2 installation and user's guide

Document part number H-1000-5620-03-B

Issued 08 2023 1


https://www.renishaw.com

RENISHAW €]

apply innovation™

PHS-2 installation and user's guide

www.renishaw.com

PHS-2 general information

© 2018 - 2023 Renishaw plc. All rights reserved.
® ORIGINAL LANGUAGE VERSION

This document may not be copied or reproduced in whole or in part, or transferred to any other media or language by any means, without the
prior written permission of Renishaw.
Disclaimer

WHILE CONSIDERABLE EFFORT WAS MADE TO VERIFY THE ACCURACY OF THIS DOCUMENT AT PUBLICATION, ALL WARRANTIES,
CONDITIONS, REPRESENTATIONS AND LIABILITY, HOWSOEVER ARISING, ARE EXCLUDED TO THE EXTENT PERMITTED BY LAW.

RENISHAW RESERVES THE RIGHT TO MAKE CHANGES TO THIS DOCUMENT AND TO THE EQUIPMENT, AND/OR SOFTWARE AND THE
SPECIFICATION DESCRIBED HEREIN WITHOUT OBLIGATION TO PROVIDE NOTICE OF SUCH CHANGES.

Trade marks

RENISHAW®, the probe symbol and REVO® are registered trade marks of Renishaw plc.
Renishaw product names, designations and the mark ‘apply innovation' are trade marks of Renishaw plc or its subsidiaries.

Other brand, product or company names are trade marks of their respective owners.

WEEE

B

The use of this symbol on Renishaw products and / or accompanying documentation indicates that the product should not be mixed with
general household waste upon disposal. It is the responsibility of the end user to dispose of this product at a designated collection point for
waste electrical and electronic equipment (WEEE) to enable reuse or recycling. Correct disposal of this product will help to save valuable
resources and prevent potential negative effects on the environment. For more information, please contact your local waste disposal service
or Renishaw distributor.

Warranty

Unless you and Renishaw have agreed and signed a separate written agreement, the equipment and/or software are sold subject to the
Renishaw Standard Terms and Conditions supplied with such equipment and/or software, or available on request from your local Renishaw
office.

Renishaw warrants its equipment and software for a limited period (as set out in the Standard Terms and Conditions), provided that they are
installed and used exactly as defined in associated Renishaw documentation. You should consult these Standard Terms and Conditions to find
out the full details of your warranty.

Equipment and/or software purchased by you from a third-party supplier is subject to separate terms and conditions supplied with such
equipment and/or software. You should contact your third-party supplier for details.
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Care of equipment

Renishaw probes and associated systems are precision tools used for obtaining precise measurements and must therefore be treated with
care.

Changes to Renishaw products

Renishaw reserves the right to improve, change or modify its hardware or software without incurring any obligations to make changes to
Renishaw equipment previously sold.

Company registration details

Renishaw plc. Registered in England and Wales. Company no: 1106260. Registered office: New Mills, Wotton-under-Edge, Gloucestershire,
GL12 8JR, UK.

Packaging

To aid end user recycling and disposal the materials used in the different components of the packaging are stated here:

Packaging component Material 94/62/EC code 94/62/EC number
Outer box Non-corrugated fibreboard PAP 21
Outer box Cardboard - 70% recycled PAP 20
content
Storage box Polypropylene PP 5
Packing foam Low density polyethylene LDPE 4
Bag Low density polyethylene LDPE 4
Metalised bag Aluminium and low density C/LDPE 90
polythene
Tamper seal Polypropylene PP 5

CAUTION: If it is necessary to return any part of the system please ensure it is packaged carefully. Failure to do so could result in
transit damage for which the customer would be liable. Products supplied in plastic boxes must be returned in the original
packaging.
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PHS-2 product compliance

EU declaration of conformity

Contact Renishaw plc or visit www.renishaw.com/EUCMM for the full EU declaration.

UK declaration of conformity

Contact Renishaw plc or visit www.renishaw.com/UKCMM for the full UK declaration.

EMC conformity

This equipment must be installed and used in accordance with this installation guide. This product is intended for industrial use only and
should not be used in a residential area or connected to a low voltage power supply network which supplies buildings used for residential
purposes.

FCC (USA only)

Information to user (47 CFR 15.105)

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 of the FCC rules. These
limits are designed to provide reasonable protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment in a residential area is likely to
cause harmful interference, in which case you will be required to correct the interference at your own expense.

Information to user (47 CFR 15.21)

The user is cautioned that any changes or modifications not expressly approved by Renishaw plc or authorised representative could void the
user's authority to operate the equipment.

Equipment label (47 CFR 15.19)
This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:

1. This device may not cause harmful interference.
2. This device must accept any interference received, including interference that may cause undesired operation.
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ICES-001 (Canada only)

This ISM device complies with Canadian ICES-001(A) / NMB-001(A).

Cet appareil ISM est conforme a la norme ICES-001(A) / NMB-001(A) du Canada.

REACH regulation

Information required by Article 33(1) of Regulation (EC) No. 1907/2006 ("REACH") relating to products containing substances of very high
concern (SVHCs) is available at:

www.renishaw.com/REACH

China RoHS

Contact Renishaw plc or visit www.renishaw.com/ChinaRoHSCMM for the full China RoHS tabulation.
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PHS-2 safety

Pinch hazards exist between moving parts and between moving and static parts. Do not hold the probe head during movements, or when
manually changing a probe.

Beware of unexpected movement. The user should remain outside the full working envelope of probe head / extension / probe combinations.
In all applications involving the use of machine tools or CMMs, eye protection is recommended.

There are external air pipes on certain installations. Care should be taken to ensure that the pipes are securely fastened to the barbed air
fittings.

For instructions regarding the safe cleaning of Renishaw products, refer to the maintenance information in the relevant product
documentation.

Remove power before performing any maintenance operations. Refer to the machine supplier's operating instructions.
® NOTE: There are no mains powered units in the PHS-2 system.

It is the machine supplier's responsibility to ensure that the user is made aware of any hazards involved in operation, including those
mentioned in Renishaw product documentation, and to ensure that adequate guards and safety interlocks are provided.

Under certain circumstances the probe signal may falsely indicate a probe-seated condition. Do not rely on probe signals to stop machine
movement.

The expected method of providing an emergency stop for Renishaw products is to remove power.
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PHS-2 international safety instructions

BG - MPEAYTPEXXAEHWE

Mons, o6bpHeTe Ha NpunoxeHue 1 1 NpoyeTeTe UHCTPYKLMWTE 3a 6@30MacHOCT Ha BallWA COBCTBEH e3uK, Mpeayu 3a pasonakosate 1
MOHTMpaTe TO3M MPOAYKT.

CZ - VYSTRAHA

Pred rozbalenim a instalaci tohoto vyrobku si prectéte bezpecnostni pokyny ve viastnim jazyce uvedené v priloze 1.

DA - ADVARSEL

Laes sikkerhedsinstrukserne i Appendix 1 FOR udpakning og installation af dette produkt.

DE - WARNHINWEIS

Bevor Sie dieses Produkt auspacken und installieren, konsultieren Sie bitte Anhang 1 und lesen Sie die Sicherheitshinweise in Ihrer Sprache.

EL - MPOEIAOINOIHXH

Mpiote oto Kepdato 1 kat Stafdote tig 0dnyieg aopodeiog otn Sk oag yAwooo Tipotol avoi§ete ocutd To TIPoidv yla va To
EYKATAOTHOETE.

ES - ADVERTENCIA

Consulte el apéndice 1y lea las instrucciones de seguridad en su idioma antes de desempaquetar e instalar este producto.

ET - HOIATUS

Palun vaadake 1. lisa ning lugege enne selle toote lahtipakkimist ja paigaldamist ohutusjuhend labi.

FI - VAROITUKSIA

Lue liitteessa 1 olevat omalla kielellasi kirjoitetut turvaohjeet ennen tdmén tuotteen pakkauksen avaamista ja asentamista.

FR - AVERTISSEMENT

Consulter I'annexe 1 et les instructions de sécurité dans votre propre langue avant de déballer et d'installer ce produit.

GA - RABHADH

Téigh chuig aguisin 1 agus déan na treoracha sabhailteachta a Iéamh i do theanga féin le do thoil sula ndéantar an tairge seo a dhiphacail
agus a shuiteail.
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HR - NAPOMENA

Prije nego Sto proizvod izvadite iz ambalaze i ugradite ga, otvorite Prilog 1 i procitajte sigurnosne upute na svom jeziku.

HU - FIGYELMEZTETES

A termék kicsomagolasa és telepitése elétt olvassa el az 1. szamu fliggelékben talalhato, az On anyanyelvén hozzaférhetd biztonsagi
utasitasokat.

IT - AVVISO

Prima di aprire ed installare questo prodotto, leggere le istruzioni di sicurezza nella vostra lingua riportate nell'’Appendice 1.

A-EE

=

COEREREMOENE UERETHHIC, 45 1 (CRESNLEREMICRTIIREEEEHH IS,

LT — |SPEJIMAS

Pries iSpakuodami ir jdiegdami produkta, turite grjzti prie 1 priedo ir perskaityti nurodymus dél saugos savo kalba.

LV — BRIDINAJUMS

Pirms i izstradajuma izsainoSanas un uzstadisanas izskatiet 1. pielikuma sniegtas drosibas instrukcijas sava valoda.

MT - TWISSIJA

Jekk joghgbok mur f'appendici 1 u agra I-istruzzjonijiet tas-sigurta fil-lingwa tieghek gabel ma tohrog dan il-prodott mill-ippakkjar u
tinstallah.

NL - WAARSCHUWING

Ga naar appendix 1 en lees de veiligheidsinstructies in uw eigen taal, voordat u dit product uitpakt en installeert.

PL - OSTRZEZENIE

Przed rozpakowaniem i zainstalowaniem tego produktu prosimy o zapoznanie sie z Dodatkiem 1 i przeczytanie zaleceh dotyczacych
bezpieczenstwa w danym jezyku.

PT - ADVERTENCIA

Vocé deve retornar ao Anexo 1 e ler as instru¢des de seguranga em seu idioma antes de desembalar e instalar este produto.

RO - AVERTISMENT

inainte de a desface ambalajul si a instala acest produs, va rugam sa cautati Anexa 1 si sa cititi cu atentie instructiunile de siguranta, in limba
romana.
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SK - VYSTRAHA

Pred rozbalenim a instalaciou tohto produktu si pozrite prilohu 1 a precitajte si bezpeénostné pokyny vo vasom jazyku.

SL - OPOZORILO

Preden izdelek vzamete iz embalaze in ga vgradite, odprite Prilogo 1 in preberite varnostna navodila v svojem jeziku.

SV - VARNING

Ga till bilaga 1 och las sakerhetsinstruktionerna pa ditt eget sprak innan du packar upp och installerar denna produkt.

TW- 2%

HERFMRERE R A, FREERS 1 FESENTEET.

X — &4

HEIRONRER G2 H, HERIMR, MR RR £,
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PHS-2 environmental conditions

The following environmental conditions comply with (or exceed) BSEN61010-1:1993:

Indoor use IP30 (no protection against water)

Altitude Up to 2000 m

Operating temperature +10 °C to +40 °C

Storage temperature +10°Cto +70 °C

Relative humidity 80% maximum for temperatures up to +31 °C

Linear decrease to 50% at +40 °C

Transient overvoltages Installation category Il

Pollution degree 1
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PHS-2 introduction

The Renishaw servo positioning head (PHS-2) is a two axis motorised head with +184° servo drive enabling the probe configuration to be
positioned at almost any angle. This makes the head ideal for use in restricted spaces and enables styli to be angled normal to a surface or
aligned to the axis of a hole.

The head can carry multiple probing types and very long extensions, making it highly suitable for measurement of large complex parts.

Movement and positioning of the head is co-ordinated directly by the CMM controller, allowing the motion of the head to be synchronised
with the motion of the machine's axes for maximum component accessibility and minimum cycle time.

Further sections of this guide give general descriptions of the PHS-2 system components.

Two-axis servo positioning head

The two servo axes (D and E) are functionally identical and feature:

Backlash-free motor / gearbox units

Precision mechanical bearings

High-accuracy, high-resolution angular measurement system for positional feedback

Reference marks to give axis position on start-up

Velocity control loops that keep the angular velocity of the axis constant at the commanded value regardless of load
A high-speed serial link that receives commands from, and transmits status information back to the interface card

During measurement cycles the head does not drive to a locked, repeatable position in the same way as an indexing head. Instead the CMM
controller drives the probe tip to the desired position. When a probing point is taken, the respective axes of the head and CMM are latched
simultaneously to give accurate probe readings.

The head can hold its position or can be used in a continuous mode whereby it is servo driven continuously to follow a pre-programmed path.
Coloured LEDs on the head indicate probe and head status:

e The green LEDs indicate power is being supplied to the PHS-2 probe head
e The red LEDs indicate when the probe has been triggered

An air supply to the head is required for axis motor cooling to give optimum metrology performance.
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Probe arms

Probe arms can be exchanged to allow the use of a wide range of different probe types and configurations. Automatic arm exchange on
repeatable kinematic locations is available using the ACR2 autochange rack. Touch-trigger probes can be used to reach up to 750 mm.

Signals are made available to the PC interface card to indicate that an arm is fitted and that the arm is locked safely into position.

PHS interface card

The head is controlled from the PHS interface card in the CMM controller, or directly from the CMM controller. This card handles
communications and conditions signals between the head and the CMM controller and also provides power supply to the head axis drives.

The PHS interface card does not handle probing system signals.

ACR2 autochange rack

The ACR2 autochange rack is an arm-changing system for the PHS-2 servo positioning head system. It allows probe extensions or probe
adaptors to be exchanged to suit the probing task required without manual intervention. Its modular construction and simple operation
enable any number of racks to be positioned anywhere within the machine volume. Each rack is configured from pairs of rack ports which are
mounted to a vertical pillar (not supplied by Renishaw).

Further information is given in the ACR2 installation guide (Renishaw part number H-1000-4045). Custom versions are available to mount
horizontally when PHS-2 is mounted vertically.
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PHS-2 specifications

Operating temperature

15 °Cto 40 °C (50 °F to 104 °F)

Weight

3kg (6.6 Ib)

Carry capability

Combined probe and extension mass of 1 kg (2.2 Ib)

Maximum torque

2 Nm

Mechanical clutch slip

3 Nm +£0.5 Nm

Movement speed

150 °/s maximum, 70 °/s typical

Arm rotation angle

D-axis: £184°
E-axis: £184°

Angular resolution

0.2 arc second (approximately 0.1 ym at 100 mm radius)

Collision protection

Electronic over torque

Suitable head interface

PHS-2 interface card / OEM controller

Changer rack system

ACR2

Issued 08 2023
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Dimensions

The dimensions of the PHS-2 servo positioning head are shown below. All dimensions are in millimetres.
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Alir system requirements

A clean, dry air supply to the head is required for axis motor cooling to give optimum metrology performance. This air supply must conform

to the specifications laid out in the table below.

® NOTE: The air supply piping should be suitably fixed to the CMM and secured around the air fixing barb on the rear of the PHS-2

male kinematic.

Air fitting

Airflow rate

Pressure at head

Pressure sensing switch

Cleanliness:
Maximum allowable particle size

Maximum allowable concentration of particles

Oil: Maximum allowable concentration of droplets, aerosols
and vapours

Issued 08 2023

Single barb diameter 6.0 mm
To suit flexible polyurethane tubing 6 mm - 1/4 in OD

Typically 0.35 litres/second free air at standard atmospheric
conditions

5 bar (70 psi) to 6 bar (90 psi) gauge at the head

A pressure sensing switch is required to input to the PC card
Switch to open if pressure drops below 3 bar (45 psi)

0.1 pm (as ISO 85731 Class 1)

0.1 mg/m? at standard atmospheric conditions (as ISO 8573-1 Class
1)

0.01 mg/m?® of the air at standard atmospheric conditions (as ISO
8573-1 Class 1)
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PHS-2 installation

The PHS-2 probe head mounts onto the CMM quill via a kinematic mounting plate. This allows for easy exchange of heads and for
interchangeability with other Renishaw motorised head systems.

The kinematic joint cam is locked in place using the 5 mm A/F hexagonal key supplied with each kit.

Failure to ensure that the cam is fully locked could result in the cam unlocking during operation and the head becoming separated from the
quill.

Kinematic joint locking mechanism:
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Reference marks

Each axis must be referenced to enable its zero position to be set. This zero position is nominally at the mid-travel point of the axis - the
absolute position of the mark is within £1.5°.

The PHS-2 has two methods available to determine the zero position, your integrator will setup your system using one of them.

@ NOTE: A specific procedure must be followed in order for the probe's orientation to be determined. Details of this procedure are
given in the PHS programmer's guide (Renishaw part number H-1000-6005).

Probe orientation with reference marks nominally at zero:
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Axis rotational alignment

Rotational alignment of the head axes can be found by using the spirit level tool (Renishaw part number A-2150-1070). The spirit level should
be screwed into an HA-8 PHS-2 M8 arm and the arm mounted onto the head.

The following procedure describes the method of calculating the individual axes offsets:

1. Rotate the E-axis through +90°.

2. Small adjustments in the D and E-axes should be made until the bubble indicates the head is level.

3. Once the head axes have been aligned to the CMM axes, the initial rotation of +90° in the E-axis should be subtracted from the E-axis
levelled position.

4. These positions are now the angular offsets of each head axis from the datum position.

5. These should now be stored in software for that particular head.

Calculation of the individual head axis offsets:
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Probe arms

@ NOTE: It is advised that probe arms should be changed using the autochange rack. Manual probe arm change should only be used
for the initial connection. The probe arm should be exchanged using the autochange rack before an application.

Specifications

Four types of probe arms are available for the PHS-2 system.

Probe arm Description

HE-750 Probe arm with integral carbon fibre extension bar and M8 bush to
give 750 mm total reach with Renishaw TP20 touch-trigger probe +
30 mm stylus.

HE-500 Probe arm with integral carbon fibre extension bar and M8 bush to
give 500 mm total reach with Renishaw TP20 touch-trigger probe +
30 mm stylus.

HE-330 Probe arm with integral carbon fibre extension bar and M8 bush to
give 330 mm total reach with Renishaw TP20 touch-trigger probe +
30 mm stylus.

HA-M Probe arm with multiwire autojoint adaptor. Suitable for Renishaw

HA-8

Issued 08 2023

multiwire probes and extensions.

Probe arm with M8 bush.
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® NOTE: The following figure gives dimensions with different probe arm assemblies. All dimensions are in millimetres.

(750) ;
L 720 ¥ ‘
| 682 2
i - | I
! s - i
8:8 72
(500) .
470 :
L 432 - |
i -
8!8 72
L] L&
} (330)
L 300 R
262
- i- -. 1
' i i
8:8 72
1, 1
a7
88 72
' '
\-45-
i s s
88 79
| ]

Issued 08 2023 20


https://www.renishaw.com

RENISHAWE]

apply innovation™

PHS-2 installation and user's guide

Use of extensions on PHS-2 system

The PHS-2 has a range of extensions and adaptors. For the best system accuracy, use the following guidelines:

e Always use the probe at the minimum radius - only use extensions when necessary and then the shortest needed to reach a feature
e [f an extension is necessary, use the lightest probe and extension combination

Preferred combinations

Extension / adaptor Radius to probe tip with TP2 or TP20 probe and 30 mm stylus
HA-8 114 mm
HA-8 + PEL1 164 mm
HA-8 + PEL2 214 mm
HA-8 + PEL3 314 mm
HE-330 330 mm
HE-500 500 mm
HE-750 750 mm

® NOTE: When using extensions it is recommended that two C-spanners should be used to fit the probe.
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ACR2 autochange rack

The ACR2 autochange rack is an arm-changing system for the PHS-2 servo positioning head. It allows probe extensions or probe adaptors to
be exchanged to suit the probing task required.

Arms are locked or unlocked from the head by motion of the machine itself. The head engages a rack port and the machine drives the port up
to unlock an arm or down to lock it in position.

No power connections or signal connectors are necessary to the rack, making installation very simple.

The ACR2 is supplied as pairs of rack ports which are mounted onto a suitable fixture supplied by the OEM. The system is modular and any
number of port pairs can be used anywhere on the CMM.

System features

Modular construction Ports can be positioned in pairs anywhere on the machine.

Simple concept The change cycle is operated by CMM motion. No power
connections are needed and all sensing and overtravel protection is
contained within the PHS-2 servo positioning head itself, no motors,
switches or sensors within the rack.

Expandable concept Any number of racks can be fitted anywhere on the machine, for
example a four port rack at one end and a two port rack at the other.

Versatile probing ACR2 ports can accommodate touch-trigger, analogue contact or
laser scanning probes, with or without extension bars.

Safe operation Sensors on the PHS-2 servo positioning head detect collisions and
check whether arms are correctly and safely locked in position after a
change cycle.

Sealed arm locations Covers with effective seals protect electrical contacts and kinematic
locations when not in use.
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System description

The ACR2 rack consists of pairs of ports that store arms. The arms are either head adaptors (HA) or head extensions (HE). The ports allow
arms stored in them to be automatically locked and unlocked onto a PHS-2 servo positioning head.

To change probe arms automatically, the CMM must be programmed to complete a series of movements using positions calculated during
the port datum routine. These movements cause a mechanism inside the port to rotate a screwdriver which engages a slot on the arm.

The slot activates a cam which locks the arm in place when rotated.
Manual fitment of probe arms can be achieved using the S10 autojoint key supplied.

Arms are located in the rack port on two steel pins which pass through holes in the arm. A spring-loaded lid secures the arm in position and
seals the spring-loaded electrical contacts and kinematic locations against contamination.

Signals are provided by the servo positioning head to indicate when an arm is present and whether the arm is locked correctly and safely. This

ensures that arms are always positively locked on the head.

® NOTE: The maximum operating speed of the ACR2 autochange rack should not exceed 100 mm/s.
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The following figure shows an example of a six-port ACR2 installation.

Six-port ACR2 installation:
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To change a probe arm manually

1. Using the autojoint key, ensure that the cam slot which operates the locking mechanism is in the unlocked '1 o'clock’ position (see figure
below).

Cam positions:

E-axis

Probe arm

Unlocked position

Locked position

2. Place the probe arm in position, ensuring that the central pin on the head is aligned with the mating hole on the probe arm.
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3. The alignment pin in the probe arm will engage and align the kinematic locations (see figure below).

Probe arm locking mechanism:

PHS head

Probe arm

Mating hole

Locking pin

Mating hole Alignment pin

4. Once aligned, turn the key to its locked '5 o'clock’ position (see 'Cam positions' above).
The arm will not lock in position if the kinematics are not correctly engaged or the arm is in the wrong orientation.

Refer to the ACR2 installation guide (Renishaw part number H-1000-4045) for information on automatic probe exchange.

@ NOTE: For best repeatability, it is recommended that the probe should be unloaded and loaded in the autochange rack before use.
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Automatic operation

This section gives a suggested method for datuming an ACR2 autochange rack port and the recommended CMM movements for change
cycles using that datum position.

Port datum procedure

This method allows datuming of each ACR2 port by taking probing points on one of the location pins.

1. Qualify the PHS-2 and probe combination (see following figure).

® NOTE: The probe tip must be qualified before the port can be datumed. Refer to the PHS1 calibration guide (Renishaw part
number H-1000-4048) for recommended probe calibration procedure, as this is also applicable to PHS-2.

A typical probe assembly suitable for port datuming would be:

e HA-8 probe arm
e TP20 probe
e PS17R 20 mm stylus

Nominal offset values for this probe assembly are:

e RD 72 mm
e RE 104 mm

The values RD and RE should be established to within £0.1 mm by the probe qualification procedure.

® NOTE: The angular orientation of the D and E axes required for port datuming (D 0°, E 0°). The probe tip should be aligned to the
axis origins to within 0.1°.
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Probe calibration:

E-anis
centre ling

D-anis
cente ling

L PHS-2 D/ E-axis onigin

RE

® NOTE: Angular orientation of D and E axes required for port datum procedure (D and E 0°).
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2. Position the ACR2 port in the lower latched position (see figure below).

Port in lower latched position:

@ NOTE: To move between upper and lower positions manually, the two port pins must be pushed to the left to disengage the
motion locks.
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3. Lift the lid retaining clip to hold the latch in an open position (see figure below).

Lift the lid retaining clip:

4. Take four points around the full diameter of the upper location pin in the ZX plane (assuming the rack is oriented to the CMM axes as
shown).
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ACR port datuming procedure:

Ensure port is in
its lower position

Upper pin
location

5. Use the four points to create a circle.
6. Use the centre point of the circle as the coordinates for the pin datum in the X and Z axes, XP and ZP.

7. Take one point on the end of the upper location pin in the Y-axis and use it as the coordinate for the pin datum in the Y axis, YP.
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Pin datum position:

RENISHAW:

8. Offset the position XP, YP, ZP to the PHS-2 D/E axis origin as shown below. Use this point XD, YD, ZD as the pin datum point. XD = XP - RD

YD =YP +REZD =ZP
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To change probe arms automatically using the ACR2, the CMM must be programmed to complete a series of movements using the positions
given in this section. When manually loading the arm into the autochange rack, care must be taken to ensure that the port is locked in the

uppermost position.
The co-ordinates of the positions given in this section are relative to the coordinate system defined on the pin datum point XD, YD, ZD

calculated in the previous section.

Change cycle:

Port in position ready
for unload sequence

PHS shown at point F of
change cycle, ready to
unload probe arm

Pin datum point

MY 7 /

@ NOTE: D and E axes in correct orientation for change cycle (DO, E-90).

33
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Load sequence:

o/ T,

Load sequence starts here

E

5 /-\
C1 F

Unload sequence starts here

AXis orientation:

RENISHAW:

The following figure shows the maximum tolerance acceptable on the CMM drive path during the automatic change cycle.

Issued 08 2023 34


https://www.renishaw.com

RENISHAW €]

apply innovation™

PHS-2 installation and user's guide

www.renishaw.com

Nominal CMM drive path:

= Nominal CMM drive path

Maximum allowable CMM
drive path tolerance
1 mm (0.5 mm)

The table below gives co-ordinates for the points in the automatic change cycle relative to the pin datum point XD, YD, ZD.

PHS-2 axis origin position relative to pin datum point XD, YD, ZD:

Point X Y z
A +74 -135.5 +68.5
B +74 +14.5 +68.5
c +50 +14.5 +68.5
C1 +50 +14.5 -35.5
D +50 +145 -315
+53.5 +14.5 -315
F +53.5 -135.5 -31.5

The following table gives the incremental values for the moves between points in the automatic change cycle:

Moves in automatic change cycle:

Move Axis Incremental value Function

AtoB Y +150 PHS-2 moves in (or out of) port
without probe arm loaded

BtoC X -24 PHS-2 latches (or unlatches) port
with probe arm unlocked

CtoC1 z -104 Arm locking move (load cycle
only)

DtoC z 100 Arm unlocking move (unload
cycle only)

CltoD Z +4 Locking mechanism backoff (load
cycle only)

DtoE X +3.5 PHS-2 latches (or unlatches) port

with probe arm locked

EtoF Y -150 PHS-2 moves in (or out of) port
with probe arm locked
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Unloading a probe arm

e Recall the pin datum XD, YD, ZD set in step 8 of the port datum procedure in the 'Port datum procedure’ section
e Ensure the PHS-2 has a probe arm fitted
® Ensure the PHS-2 is oriented into the correct position to enter the port (D 0°, E 90°)

Position relative to pin datum XD, YD, ZD:

X-axis Y-axis Z-axis Point Description

+53.5 -135.5 -315 F Stand off position.
Head is in front of port
and has probe arm fitted.
Head is orientated to D 0°,
E 90°.

-114 Transit stage.
PHS-2 contacts the ACR2
port lid. This may cause a
probe trigger so the
probing system should be
disabled before reaching
this point.

-20 Transit stage.
Probe arm engages port
location pins. Renishaw
recommend that servo
control of the head axes
should be switched off at
this point.
NOTE: Remove only 24 V
servo power from the
head. Do not remove logic
power as this will cause
head position loss.

+53.5 +14.5 -315 E PHS-2 fully located in
ACR2 port.

+50 +14.5 -355 D ACR2 ready to activate
unlock mechanism.

+50 +14.5 +68.5 C Probe arm unlocked from
PHS-2 head.

+74 +14.5 +68.5 B Move PHS-2 head clear of
probe arm.

-20 Transit stage.

Servo control of the head
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should be re-enabled.
NOTE: The position of the
head may have changed
under gravity and that the
head should be help in its
current position before
returning to the previous

orientation.
-114 Transit stage.
PHS-2 clears the ACR2
port lid.
+74 -135.5 +68.5 A Stand off position.

Head is in front of port
with no probe arm fitted.
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Loading a probe arm

e Recall the pin datum XD, YD, ZD set in step 8 of the port datum procedure in the 'Port datum procedure’ section
e Ensure the PHS-2 does not have a probe arm fitted
® Ensure the PHS-2 is oriented into the correct position to enter the port (D 0°, E 90°)

Position relative to pin datum XD, YD, ZD:

X-axis Y-axis Z-axis Point Description

+74 -135.5 +68.5 A Stand off position.
Head is in front of port
with no probe arm fitted.
Head is oriented to D 0°, E

90°.

-114 Transit stage.
PHS-2 contacts the ACR2
port lid.

-20 Transit stage.

Renishaw recommends
that servo control of the
head axes should be
switched off at this point.
NOTE: Remove only 24 V
servo power from the
head. Do not remove logic
power as this will cause
head position loss.

+74 +14.5 +68.5 B PHS2 located in ACR2
port clear of probe arm.

+50 +14.5 +68.5 C Locate PHS2 head onto
probe arm ready for lock
sequence.

+50 +14.5 -35.5 C1 Lock probe arm to PHS-2
head.

+50 +14.5 -315 D Move probe arm lock
mechanism to normal
position.

+53.5 +14.5 -315 E Move ACR2 port into fully
locked position.

-20 Transit stage.
Probe arm begins to clear
port location pins. Servo
control of the head should
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be re-enabled.

-114 Transit stage.

PHS2 clears the ACR2
port lid. Probing system
can now be enabled. Note
that the position of the
head may have changed
under gravity and that the
head should be held in its
current position before
returning to the previous
orientation

-53.5 -135.5 -315 F Stand off position.
Head is in front of port
with new probe arm fitted.
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PHS-2 troubleshooting

@ NOTE: Due to the extent of the CMM manufacturer's system responsibility, the following is only a basic fault diagnosis. For further
diagnosis please contact the OEM.

Fault diagnosis:

Observation Checklist
Red LEDs not lit on head. Check cable connections.
Check fitting of PC card.
Check secure fitting of head to male kinematic.
Green LED will not illuminate. Check 24 V power supply.
No movement of head. Check fitting and lock of arm probe.
Head powers up briefly then dies. Check resistance of head power supply cables.
Three amber LEDs - head disengages Head temperature exceeded 60 °C. Check air supply to head.
Three LED's flash amber Communication with controller failed
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PHS interface card

Specification
Size

Length 190 mm

Height 95 mm

General To fit dual connector ISA bus slot

Power supply

Card +5 V via PC bus
500 mA maximum

Head logic +12 V via PC bus
400 mA typical
~2 A instantaneously

Head motors +24 V external supply

2 A maximum

This unit must be supplied from a 24 Vdc SELV supply complying
with the essential requirements of BS EN 61010 or similar
specification.

PHS interface card installation

CAUTION: The probe interface card is susceptible to damage by static discharge. It is therefore recommended that:
* The use of an anti-static wristband, connected to a suitable earth point, is employed whenever the card is handled
» Movement, which can generate static electricity, is kept to a minimum
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System installation

This section describes the connections and cables used on the PHS2 servo positioning head system.
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S
.
NOTES:

Air good signal switches to +24 V common (0 VM).
STOP requires +24 V supply across the 3W MOLEX pins 2 and 3.
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EXTPWR
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INT PWR AW MOLEX

STOP / AIR

3W MOLEX

HEAD CONN

15WD
HI DENS
SOCKET

PICS CARD
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IwD
SOCKET
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PHS card connectors

PHS card connectors

The following sections give pin connection details for connectors on the PHS interface card.

Head data connector

The head data connector on the PHS card is a 15-way high-density D socket.

PICS connector

The Renishaw PICS (product interconnection signal) system allows a standard method of connection for all real time signals used by
Renishaw probing products and gives access to probing system control features.

Refer to the PICS installation guide (Renishaw part number H-1000-5000) for a detailed description of PICS and for suggested termination
circuits.

A standard Renishaw PL24 (5 m) or PL25 (0.3 m) cable can be used to connect this socket to the PICS OUTPUT connection on a Renishaw
probe interface.

Pin number Signal

1 Not connected.
2 Not connected.
3 GND.

4 Not connected.
5 Not connected.

/SYNC (input signal connected to probe interface PICS OUTPUT)
Default: Edge (high) = trigger

This signal can be used as a probe trigger input to the PC interface
card to latch the PHS1 head position. Refer to the PHS1
programmer's guide (Renishaw part number H-1000-6005) for
further information.

6 Not connected.
7 Not connected.
8 /LEDOFF (input signal to probe interface PICS OUTPUT)

Low = On and triggered

9 Not connected.
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External 24 Vdc input connector - 4-way Molex

e Head motor power can be supplied either through this external connector or through an internal connector
e Maximum total current through connector to be 3 A
e This unit must be supplied from a 24 Vdc SELV supply complying with the essential requirements of BSEN61010 or similar specification

Pin number Signal
1 24 VM
2 24 VM
3 0VM
4 0VM

Air / stop signal input connector - 3-way Molex

e Connector rated at 30 Vdc, 1 A maximum

Pin number Signal

1 AIRSW

2 STOP2 (connect to 0 VM)

3 STOPL1 (connect to 24 VM)
NOTES:

1. At least one of the STOP lines must be through a STOP button (open = STOP).
2. Connect AIRSW to 0 VM through a pressure switch (switch closed = pressure OK).

Internal 24 Vdc input connector - 4-way Molex

e This internal 24 V connector can be used to supply head motor power instead of the external 24 V connector. Applying 24 V through this
connector will automatically select the internal connector and disable the external connector.
e Maximum total current through connector to be 3 A.

Pin number Signal
1 24 VM
2 24 VM
3 0VM
4 0VM
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Head connectors

The following sections give pin connection details for connectors on the PHS-2 head.

PHS data connector

The PC data connector on the PHS-2 head is a 15-way high-density D plug.

Probe connector

This connector carries two sets of signals from the head.

e Probing system signals from 2-wire and multiwire probes.
e Head overtravel switch signals. Switch rated at 30 Vdc, 1 A maximum.

15-way high-density D plug

Pin number Signal

1to 13 Probe signals
14 Overtravel SW
15 Overtravel SW

@ NOTE: Pins 14 and 15 are permanently connected within the head.

e Each pin carries different signals depending on the probe type used
e 2-wire probe signals (e.g. TP20, TP6, TP200) are carried on pins 3 (0 V) and 13 (probe signal)
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System installation and connection drawings

The illustrations in this section give information on system installation.

Kinematic joint installation and alignment

The PHS-2 head must be aligned to the axes of the machine to ensure correct operation with the ACR2 autochange rack. This section
describes how to perform plane and rotational alignment of each axis of the head.

D-axis alignment in the horizontal plane
The head must be aligned with the machine axes so that the mounting holes in the probe arm are aligned with the pins of the ACR2 ports.

The head must be aligned to within £0.1° of the CMM axes. It may be necessary to place shims between the kinematic quill mount and the
CMM quill to achieve this.

The plane alignment of the D-axis can be checked by clocking the head as shown below.

Plane alignment of the D-axis:

Insert shims between kinematic
quill mount and quill if necessary

Check alignment with dial gauge - gauge
should be within 0.15 mm across the face

— = 7 Check across face
with dial gauge

D-axis alignment in the vertical plane

This does not need to be accurately aligned as the rotation in the E-axis can compensate for any misalignment.
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Rotational alignment of the head axes can be found by using the spirit level tool (A-2150-1070). The spirit level should be screwed into a HA8
PHS M8 arm and the arm mounted onto the head. The following procedure describes the method of calculating the individual axes offsets.

ga b~ W N B

. Rotate the E-axis through +90°.

. Make small adjustments in the D-axis and E-axis until the bubble indicates the head is level.
. With the head axes aligned to the CMM axes, subtract the initial rotation of +90° in the E-axis from the E-axis levelled position.
. These positions are now the angular offsets of each head axis from the datum position.
. Store these positions in software for that particular head.

Calculation of the individual head axis offsets:
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PHS-2 E-axis rotated through +90°

Machine quill

Spirit level tool

PHS-2 female kinematic housing

PHS-2 male kinematic housing
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Kinematic joint installation and cable connections

The following pages show information on kinematic joint variations and cable installations.

Cable connections

There are four individual cables in the PHS-2 system:

Power cable

Comms cable

Probe cable

Overtravel signal cable

Maximum cable length is 30 m.

NOTE: It is recommended that the resistance of the power cable should be typically 3 W but should not exceed 5 W total loop

resistance as a thermal fuse and switch mode power supply are configured to monitor the correct voltage to the head. High cable
@ resistance may trigger the thermal fuse.

This is usually evident by the symptom of a brief power up, approximately 1 or 2 seconds, where the head LED lights before

extinguishing. Exchanging heads may appear to solve the problem however this is usually due to electrical tolerance differences

between systems.
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BG - be3zonacHoOCT

C'bl.l.l,eCTByBaT PUCKOBE OT NPUTUCKaHE MeXAY ABVXKELN Ce HaCTh 1 MeXAY ABVXeLW W ce N HEMOABV>XHU YacTu. Ll,a He ce AbpXn I'IpO6HI/IK'bT
WAn rnaBata Ha I'Ip06HI/1Ka no BpemMe Ha pa6OTHVITe ABVXKEHUA, Wan npn pbYHa CMAHa Ha I'IpO6HVIKa.

lMa3eTe ce OT HeouakBaHO ABuKeHe. [oTpebutenar Tpabaa Aa OCTaBa U3BbH MbAHMA paboTeH obcer Ha KOMBUHaLMWTe raBa Ha NPobHUKa /
YABMKUTEN / NPOBHNMK.

I'Ipenopqua Ce 3alnTa Ha O4nTe BbB BCUYKN MPUSIOXKEHUA, BKAHOUBALLW N3MOA3BaHE HA MAaWWMHHN NHCTPYMEHTU UK CMM (MaI.IJI/IHVI 3a
M3MepBaHe Ha KOOp,CI,VIHaTMTe).

Mpu onpeAeneHn MOHTaXxn Ma BbHLUHM Bb3ayxoBoau. Tpsabea Aa ce BHMMaBa 1 Aa ce rapaHTupa, Ye Tpbbute ca prkcupaHu 4obpe Kbm
HazbbeHWTe GUTUHTY 3a Bb3aYX.

3a MHCTPYKLMW MO OTHOLLEHMe 6e30MacHOTO NoyncTBaHe Ha NpPoAykTuTe Renishaw BX. MHOpPMaLMsATa 3a NOAAPBXKa B CbOTBETHATa
JAOKYMeHTaLMs Ha NpogyKTa.

I'Ipep,Vl M3BbpLUBaHe Ha BCAKakKBK ornepaunm no noaapbXXkaTta Aa Cce M3K/F0YBa 3aXpaHBaHETO.

BX. MHCTpYKLMUTe 3a paboTa Ha JoCTaBYMKa Ha MalUMHaTa.
® 3ABEJIEXKKA: B cuctemata PHS-2 nnnceat 6710K0Be, KOUTO Ca C MPEXXOBO 3axpaHBaHe.

OTroBOPHOCT Ha AOCTaBUYMKa Ha MaLLUMHATa € Aa rapaHT1Pa, Ye Ha NoTpebuTess ca 0BACHEHW BCAKAKBM PUCKOBE MO BpeMe Ha paboTa,
BK/IFOUMTENIHO OHE3K, yNIOMeHaTu B NMPOAyKTOBaTa JOKyMeHTaLus Ha Renishaw, 1 fa rapaHTupa ocurypsiBaHe Ha CbOTBETHW NPeAnasuTenu n
obe3onacuTenHN 61OKMPOBKU.

Mpw onpeaeneHy obCTOATENCTBA CUTHANBT OT MPOBHMKa MOXKE a NocoyBa dasLMBO CbCTOSIHWE Ha OMPsiH NPOBHKMK. [a He ce pa3uuTa Ha
CUrHannTe OT NPOBHMKa 3a CNivpaHe ABUKEHWETO Ha MalLvHaTa.

OuakBaHUAT METOZ 3a OCUTypsiIBaHE Ha aBapUMHO CrivpaHe 3a NpoaykTuTe Renishaw e fa ce M3knoumM 3axpaHBaHeTo.
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CZ - Bezpecnost

Mezi pohyblivymi soucastmi a mezi pohyblivymi a statickymi soucastmi hrozi nebezpedi pfiskripnuti. Pfi presunovani nebo ru¢nim
nastavovani sondy nedrzte snimaci hlavici.

Dejte pozor na necekany pohyb stroje. Uzivatel by se mél zdrzovat mimo pracovni rozsah stroje, zejména mimo mista pohybu snimaci hlavy,
prodluzovaciho néstavce a sondy.

Pri jakékoli praci s obrabécimi stroji nebo souradnicovymi méricimi stroji (CMM) je doporuceno pouZzivat ochranu odi.

Jisté instalace obsahuji externi vzduchové potrubi. Je treba vénovat pozornost bezpe¢nému uchyceni potrubi k vzduchovym fitinkm se
zaseky.

Pokyny tykajici se bezpecného cisténi produktll spolecnosti Renishaw naleznete v ¢asti vénované informacim o Gdrzbé v pfislusné
dokumentaci k produktu.

Pred zapocetim jakékoliv Udrzby zafizeni odpojte napajeni. Pfectéte si provozni pokyny dodavatele prislusného stroje.
® POZNAMKA: Systém PHS-2 neobsahuje elektfinou napajené jednotky.

Povinnosti dodavatele stroje je informovat uzivatele o nebezpecich spojenych s provozem i o nebezpecich zminovanych v dokumentaci k
produktdim spolecnosti Renishaw a zajistit dostate¢né ochranné a bezpecnostni systémy.

Za urcitych okolnosti mGze signél sondy nespravné oznacovat klidovy stav sondy. NevyuZivejte signaly sondy jako hlavni impuls pro
zastavovani stroje.

Pfedpokladanym zplisobem nouzového zastaveni produktd spolecnosti Renishaw je odpojeni napajeni.
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DA - Sikkerhed

Der er risiko for at blive klemt mellem bevaegelige dele og mellem bevaegelige og statiske dele. Hold ikke sondehovedet under bevaegelse
eller ved manuelle sondeskift.

Pas pa uventede bevaegelser. Brugeren bgr holde sig uden for hele probehovedets/forleengerens/probekombinationernes arbejdsomrade.

| alle tilfeelde, hvor der anvendes veerktgjs- og koordinatmalemaskiner, anbefales det at baere beskyttelsesbriller.

Ved visse installationer er der flere udvendige rer til luft. Man skal veere omhyggelig med at fastgare disse rar til samlingerne med modhager.
Se under vedligeholdelse i produktdokumentationen for at fa instruktioner til sikker rengering af Renishawprodukter.

Afbryd stremforsyningen, fer der foretages vedligeholdelse. Se maskinleverandgrens brugervejledning.
® BEMZRK: Der er ingen enheder i PHS-2 systemet, der strsmforsynes fra lysnettet.

Det er maskinleverandgrens ansvar at sikre, at brugeren er bekendt med eventuelle risici i forbindelse med driften, herunder de risici, som er
naevnt i Renishaws produktdokumentation, og at sikre, at der er tilstraekkelig afskaermning af sikkerhedsblokeringer.

Under visse omstaendigheder kan sondesignalet ved en fejl angive, at sonden star stille. Stol ikke pa, at probesignaler vil stoppe maskinens
bevaegelse.

Den forventede metode til ngdstop af Renishawprodukter er afbrydelse af stramforsyningen.
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DE - Sicherheitshinweise

Zwischen zwei beweglichen und zwischen beweglichen und statischen Teilen besteht Einklemmgefahr. Der Messtasterkopf darf wahrend des
Betriebs oder einem Messtasterwechsel nicht festgehalten werden.

Auf unerwartete Bewegungen achten. Der Anwender darf sich nur auBerhalb des Messtaster-Arbeitsbereiches aufhalten.
Bei Arbeiten an Koordinatenmessgeraten und Werkzeugmaschinen wird ein Augenschutz empfohlen.

Bei bestimmten Aufstellarten sind externe Luftschlduche vorgesehen. Achten Sie darauf, dass die Schlauche sicher an den vorgesehenen
Schlauchanschliissen befestigt werden.

Anleitungen zur sicheren Reinigung von Renishaw Produkten sind im Kapitel Wartung in der Produktdokumentation enthalten.

Vor Wartungsarbeiten begonnen werden, muss die Stromversorgung getrennt werden. Beachten Sie die Bedienungsanleitungen des
Maschinenherstellers.

® HINWEIS: Das PHS-2-System enthalt keine mit Netzstrom versorgten Bauteile.

Es obliegt dem Maschinenlieferanten, den Anwender tiber alle Gefahren, die sich aus dem Betrieb der Ausristung, einschlieBlich der, die in der
Renishaw Produktdokumentation erwéhnt sind, zu unterrichten und sicherzustellen, dass ausreichende Schutzvorrichtungen und
Sicherheitsverriegelungen eingebaut sind.

Es kann passieren, dass der Messtaster falschlicherweise eine Ruhestellung signalisiert. Verlassen Sie sich nicht alleine auf das
Messtastersignal, um Maschinenbewegungen zu stoppen.

Halten Sie Renishaw Produkte im Notfall durch Ausschalten der Stromversorgung an.
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EL - AcpaAsila

Yapyel kKivduvog oupTtiean HETAED KIVOUHEVWV PHEPWV KABWGE KOL LETAEY KIVOUPEVWY KOl OTATIKWY HEPWV. M1 CUYKPATEITE TNV KEPOAN
QVIXVEUTH KOTA TN SIAPKELX TWV KIVATGEWY OUTE KOL KATA TN SLAPKELX XELPOKIVNTWY CAAQYWV TOU QVIXVEUTH.

Mpoog€te TIq EapVikég KIVATELG. O XPrOTNG TIPETIEL VA TIOPAHEVEL EKTOG TOL XWPOL 0Tov ottolo Se&dyovTat OAot ol cuVSUOGHOL AstToVpPYInG
TNG KEPOANG AVLXVEUTH, TNG TIPOEKTAONG KAL TOU QVIXVEUTH.

Y& OAEQ TIG EQAPHOYEG TIOU GUVETIAYOVTOL TN XPHON EPYOAEIWY PNXavNUATWV Kat eaptnudtwy CMM, ouvIoTATAL N XPHON OUOKEVNAG
TIPOOTACIOG TWV HOTIWV.

YTt&pXouV eEWTEPIKOL CWANVEG OEPT OE OPLOWEVEG EYKATOOTATELC. MpéTel va SideTal Tpoooxn waoTe Vo e£ao@oAileTal OTL Ol GWAAVEG
OTEPEWVOVTAL PUE AOPBAELX GTOUG 0SOVTWTOUEG CUVSECHUOUG OEPQL.

Mo 0dnyleg oXETIKA PE TOV AOPOAN KABOPLIONO TwV TPOidVTWY Renishaw, avatpegte aTig TANPOPOPIEG OXETIKA [E TN CLVTAPNON TOU
€VTUTIOU OUVOSEUTIKOU UAIKOU TOU QVTIOTOLXOU TIPOIOVTOG,.

ATIOOUVSEDTE TO UNXAVNHA OTIO TO NAEKTPLIKO PEVUA TIPLV ETIXELPHTETE OTIOLETONTIOTE £PYTlEG oUVTAPNONG. AvatpegTe OTIC 0dNYieg
AeLTOLPYIOG TOL TIPOUNBOEVTH TOL PNXAVALATOG.

@ ZHMEIQZH: Xt0 cvotnua PHS-2 ev uttdipxouv HoVASEG IOV GUVSEOVTAIL E TO KEVTPLIKO NAEKTPLKO PEVHOAL.

Amtotelel €uBVVN TOL TIPOUNOEVTH TOU PNXAVARATOG VO EEXCPOAITEL OTL O XPAOTNG EVAL EVALEPOG YL TUXOV KIVOUVOUG TIOU CUVETIAYETOL N
A€LTOLPYIQ, CUUTIEPACUBAVOLEVWVY OOWV AVOPEPOVTAL OTA EYXEPISIA TOU TIPOISVTOG TNG Renishaw Kot OTL UTIAPXOLV T ATIAUTOVEV
TIPOOTATEVTIKA KOAVUHUATO KOL Ol GUVSETELG AOPOAELXG,.

YTIO OPLOpEVEG TUVONKEG TO ONMA TOU QVLXVEUTH KTOPEL Vo UTTOSEIKVUEL AavBaapiévn €vSelén TomoBeTnong Tou avixveutn. Mn Baoileote
OTO OHATO QVLXVEVTH Y& TN SLOKOTIA TNG KivNong TOU NXOVAROATOG.

H avoapevopevn péBodog SLaKOTIAG EKTOKTNG AVAYKNG YL Ta TIpoldvTa Renishaw gival n amooivEear] Toug amod TO NAEKTPIKO PEVHAL.
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ES - Seguridad

Existe el peligro de atraparse los dedos entre las distintas partes moviles y entre partes moéviles e inmoviles. No sujetar la cabeza de la sonda
mientras se mueve, ni durante los cambios manuales de la sonda.

Tenga cuidado con los movimientos inesperados. El usuario debe quedarse fuera del grupo operativo completo compuesto por la cabeza de
sonda/extensién/sonda o cualquier combinacion de las mismas.

Se recomienda usar gafas de proteccion en todas las aplicaciones que implican el uso de Maquinas-Herramienta y maquinas de medicién de
coordenadas.

Algunas instalaciones cuentan con conducciones de aire externas. Asegurese de que las tuberias estan bien sujetas a las mordazas de las
conducciones de aires.

Para instrucciones sobre seguridad a la hora de limpiar los productos Renishaw, remitirse a la seccién de mantenimiento en la documentacion
sobre el producto.

Quite la corriente antes de emprender cualquier operacién de mantenimiento. Remitase a las instrucciones de manejo del proveedor de la
maquina.

@ NOTA: El sistema PHS-2 no tiene unidades alimentadas con conexion a la red eléctrica.

Es responsabilidad del proveedor de la maquina asegurar que el usuario sea informado sobre los peligros relacionados con el
funcionamiento, incluidos los peligros mencionados en la documentacion de los productos Renishaw, y asegurar que se suministran los
dispositivos de proteccion y seguridad adecuados.

En determinadas circunstancias, la sefial de la sonda puede indicar errbneamente que la sonda est4 asentada. No confie en las sefales de la
sonda para detener la maquina.

El método previsto para efectuar una parada de emergencia de los productos Renishaw es el de quitar la corriente.
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Muljumisoht eksisteerib masina liikuvate ning liikuvate ja liikumatute osade vahel. Arge hoidke masina liikumise ajal v6i sondi késitsi
vahetamise ajal sondipeast kinni.

Olge ettevaatlik ootamatute liikumiste suhtes. Kasutaja peab jadma valjapoole sondipea ja sondipikendi todulatust.

Kéikide rakenduste puhul, mis kasutavad t66pinke vdi koordinaatmddtemasinaid, on soovitav kasutada kaitseprille.

Teatavatel paigaldistel on vélised hutorud. Hoolitsege selle eest, et torud oleksid Shustisteemi kidaliste seadiste kdljes kindlalt kinni.
Renishaw' toodete ohutu puhastamise juhised on toodud vastava toote dokumentatsioonis.

Enne hooldustédde tegemist iihendage seade toiteallikast lahti. Tapsemad juhised leiate masina tarnija poolt antud kasutusjuhendist.
® MARKUS. PHS-2-siisteemis puuduvad vérgutoitega tiksused.

Masina tarnija vastutuseks on tagada, et kasutajat teavitatakse masina td6ga kaasnevatest ohtudest, kaasa arvatud need ohud, mida on

mainitud Renishaw toote dokumentides, ning samuti tagada, et masinaga oleks kaasas korrektsed kaitsepiirded ja turvalukud.

Teatud tingimustel véib sondi signaal viidata valesti sondiga seotud olukorrale. Arge lootke masina liikkumise peatamiseks sondi signaalile.

Esmaseks masina hadaseiskamise meetodiks on Renishaw' toodete puhul elektritoite katkestamine.
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FI - Turvallisuus

Liikkuvien osien ja staattisten osien valilla on litistymisvaara. Ald pida kiinni anturin paasta sen liikkuessa tai vaihtaessasi anturia kasin.
Varo odottamatonta liiketta. Kéyttdjan tulee pysya anturin paan, lisdosien ja anturiyhdistelmien toimintaséteen ulkopuolella.
Silmansuojainten kayttd on suositeltavaa kaikkia tydstokoneita ja koordinoituja mittauskoneita (CMM) kéytettdessa.

Tietyissé asennuksissa on ulkoisia ilmaputkia. Kayttdjan tulee huolehtia siitd, ettad putket ovat tiukasti kiinni litosyhteissa.
Renishaw-tuotteiden turvalliset puhdistusohjeet [6ytyvat kunkin tuotteen huolto-ohjeista.

Katkaise virta ennen huoltotoimenpiteiden suorittamista. Tutustu koneen toimittajan kayttdohjeisiin.
® HUOMAA: PHS-2-jarjestelmassa ei ole sahkoverkkoon kytkettavia laitteita.

Koneen toimittajan vastuulla on etta kéyttdja on saanut tiedon mahdollisista kayttoon liittyvista vaaroista, mukaan lukien Renishaw'n
tuoteselosteessa mainitut vaarat. Konetoimittajan tulee myos varmistaa, ettd suojukset ja turvalukitukset ovat riittavat.

Tietyissa olosuhteissa anturilta tuleva signaali saattaa virheellisesti osoittaa, ettd anturi on paikallaan. Al4 luota siihen, ettd anturin signaalit
pysayttavat varmuudella koneen liikkkumisen.

Renishaw-tuotteiden hatdpysdytys tehdaan tavallisesti katkaisemalla virransyotto.
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FR - Sécurite

L'effet de pincement d(i au mouvement des pieéces mobiles entre elles ou avec des piéces fixes présente des dangers. Ne pas tenir la téte du
palpeur lorsqu'elle se déplace ou lors du chargement manuel du palpeur.

Attention aux mouvements impromptus. L'utilisateur doit toujours rester en dehors de la zone de sécurité des installations multiples
Téte/Rallonge/Palpeur.

Le port de lunettes de protection est recommandé pour toute application sur machine-outil ou MMT.
Il existe plusieurs tubulures sur certaines installations. Veiller a ce que celle-ci sont correctement raccordées aux arrivées d'air a crans.
Les conseils de nettoyage en toute sécurité des produits Renishaw figurent dans les consignes de maintenance de votre documentation.

Mettre la machine hors tension avant d'entreprendre toute opération de maintenance. Consulter le mode d'emploi du fournisseur de la
machine.

® REMARQUE : Il n'existe pas de raccordement secteur sur un system PHS-2.

Il incombe au fournisseur de la machine de s'assurer que I'utilisateur a pris connaissance des dangers d'utilisation, y compris ceux décrits
dans la documentation du produit Renishaw, et de s'assurer que des protections et verrouillages de streté adéquats sont prévus.

Il peut arriver dans certains cas que le signal du palpeur indique a tort son état "au repos”. Il ne faut pas se fier aux signaux venant du palpeur
car ils ne garantissent pas toujours I'arrét de la machine.

La procédure habituelle d'arrét d'urgence des produits Renishaw est la mise hors tension.
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GA - Sabhailteacht

Ta guaiseacha ciinguchain ann idir pairteanna até ag gluaiseacht agus idir pairteanna ata ag gluaiseacht agus pairteanna statacha. Na
coinnigh greim ar cheann an téireadéra le linn gluaiseachtai, na nuair ata téireadoir & athru.

Fainic an chorrail gan choinne. Ba cheart don Usaideoir fanacht lasmuigh de chlidach iomlan oibre cheann/shineadh/theaglamai an
toireadora.

Moltar cosaint do na suile i ngach aon fheidhmil lena mbaineann Usaid uirlisi meaisin n6 CMM.

Ta aerphiobain sheachtracha ar shuitealacha airithe. Ni mor aire a thabhairt lena chinntit go bhfuil na piobain feistithe go daingean leis na
feistis aeir dheilgneacha.

Féach an fhaisnéis chothabhala sa chaipéisiocht a théann leis an tairge bainteach chun treoracha a fhail faoi thairgi Renishaw a ghlanadh go
sabhailte.

Bain an chumhacht de sula ndéantar aon oibriochtai cothabhala. Déan tagairt do threoracha oibritichain sholathrai an mheaisin féin.
® NOTA: Nil aon aonad priomhchumhachta sa chéras PHS-2.

Is i freagracht sholathrai an mheaisin i chun a chinntit go gcuirtear an t-Usaideoir ar an eolas i leith aon ghuaiseacha a bhaineann leis an
oibriichan, lena n-airitear iad sitd a luaitear i gcaipéisiocht tairge Renishaw, agus chun a chinntil go solathraitear sciatha cosanta agus
idirghlais sabhailteachta leordhdthanacha.

Féadtar toisc bhréagach toireaddra-shuite a léiriti i roinnt clinsi le comhartha an téireadéra féin. Na bi ag brath ar chomharthai toireadéra le
gluaiseacht an mheaisin a stopadh.

Is € an modh a bhitear ag duil le stop éigeandala a sholathar do thairgi Renishaw na an chumhacht a bhaint diobh.
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HR - Sigurnost

Izmedu dijelova u pokretu i izmedu pokretnih i stati¢kih dijelova postoji opasnost od ukljestenja. Tijekom pomicanja ili ruéne zamjene sonde,
nemojte drzati glavu sonde.

Budite oprezni zbog moguénosti neocekivanog pomicanja. Korisnik mora ostati izvan punog radnog opsega glave
sonde/produzetka/kombinacija sonde.

Kod svih primjena koje ukljucuju upotrebu alatnih strojeva ili CMM-ova preporucuje se zastita ociju.

Na odredenim instalacijama su vanjske cijevi za zrak. Potrebno je paziti kako biste bili sigurni da su cijevi dobro uévrs¢ene na bodljikave
prikljucke za zrak.

Za upute o sigurnom cis¢enju proizvoda Renishaw proucite informacije o odrzavanju u odgovarajuc¢oj dokumentaciji proizvoda.

Iskljucite napajanje prije provodenja bilo kakvih radova odrzavanja. Proucite upute za rad dobavljaca stroja.
® NAPOMENA: U sustavu PHS-2 nema uredaja na struju.

Dobavljac stroja duzan je osigurati da korisnik bude upozoren na sve opasnosti tijekom rada, ukljucujuci one navedene u dokumentaciji
proizvoda Renishaw, te mora osigurati odgovarajuce zastite i sigurnosne blokade.

Pod odredenim okolnostima signal sonde moze lazno pokazivati stanje polozaja sonde. Nemojte se pouzdati da ¢e signali sonde zaustaviti
kretanje stroja.

Ocekivana metoda omogucavanja zaustavljanja u nuzdi za proizvode Renishaw je iskljucenje napajanja.
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HU - Biztonsag

A mozg¢ alkatrészek, illetve a mozgo és allé alkatrészek kézott becsipddés veszélye all fenn. A tapintéfejet ne fogja meg mozgas, vagy a
tapintd kézzel torténd cseréje kozben.

Legyen 6vatos a nem vart mozgasok tekintetében. A felhasznalonak a méréfej, a hosszabbitd és a kilonféle méréfej-kombinaciok teljes
munkatartomanyan kivil kell tartézkodnia.

Szerszamgépek és koordinata-mérégépek hasznalata soran mindig javasolt a szemvédo viselése.

Bizonyos Osszeallitasoknal kiilsé levegécsovek keriilnek alkalmazésra. Gondoskodni kell arrél, hogy a csévek megfeleléen legyenek rogzitve a
levegébellatas gyorscsatlakozdihoz.

A Renishaw szerszamgépek biztonsagos tisztitasara vonatkozé eldirdsokat megtalalja a megfelelé termékismertetd, karbantartas fejezetében.

Karbantartasi munkak elétt mindig daramtalanitsa a gépet. Ezzel kapcsolatban tekintse at a gép gyartdja altal kiadott kezelési utasitast.
® MEGJEGYZES: A PHS-2 rendszerben nincsenek halézati dramrél miikddé egységek.

A gép gyartdjanak kotelessége felhivni a felhasznalé figyelmét a berendezés hasznalata soran fennallé valamennyi veszélyre, beleértve a
Renishaw termékeihez tartozé dokumentacidban emlitett kockazatokat is; emellett az & felel6ssége a megfeleld véddelemek és biztonsagi
megszakité berendezések biztositasa is.

A tapintd jel, bizonyos korlilmények kozott, tévesen jelezheti, hogy a tapintd még nem tért ki. Ne hagyatkozzon a tapinto jelére, ha meg kell
allitani a gépet.

A Renishaw termékei esetében a vészledllitds megfelel6 mddja a tapellatds megsziintetése.
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IT - Sicurezza

Esiste pericolo di danno da schiacciamento tra le parti in moto o tra le parti in moto e quelle ferme. Evitare di afferrare la testina della sonda
guando & in moto, oppure quando la sonda viene cambiata manualmente.

Fare attenzione ai movimenti improwvisi. Si raccomanda all'utente di tenersi al di fuori dello spazio operativo della testa della sonda, delle
prolunghe e di altri accessori della sonda.

Si raccomanda di indossare occhiali protettivi in applicazioni che comportano I'utilizzo di macchine utensili e macchine di misura a coordinate.
Alcune installazioni includono tubature esterne per I'aria. Assicurarsi che i tubi siano fissati correttamente ai ganci di sostegno.

Per le istruzioni relative alla pulizia dei prodotti Renishaw, fare riferimento alle informazioni di manutenzione nella documentazione del
prodotto.

Prima di effettuare qualsiasi intervento di manutenzione, togliere la rete di alimentazione. Consultare le istruzioni d'uso fornite dal fabbricante
della macchina.

@ NOTA: Il sistema PHS-2 non contiene unita collegate all'impianto di alimentazione centrale.

Il fornitore della macchina ha la responsabilita di avvertire I'utente dei pericoli inerenti al funzionamento della stessa, compresi quelli riportati
nelle istruzioni di Renishaw, e di fornire dispositivi di sicurezza e interblocchi di sicurezza adeguati.

E possibile che in certe situazioni venga erroneamente prodotto un segnale che indica che la sonda & in posizione. Non fare affidamento sui
segnali di stato sonda per arrestare il movimento della macchina.

Il metodo corretto di eseguire un arresto di emergenza per i prodotti Renishaw € I'interruzione dell'alimentazione elettrica.
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JA - ZZ(CD2VT

AIENER DR (3 AT B ERE B TE AR DM IR B ENRENZBIRN HNET . BRE PP TO-TOF BRI AL, TO-TAYFEF TR VTS,
FEADEBESERE LTS, BEEHIE. YATLORBEEAICALZLVTLIZSL,
THEMFILE=RTHEHOEREELIRATOPTIT—2avCBT, RERBFDEREMELTT,

BEICEOTE SMFFITERENIMIFIONTNZENHNET . EEENIVEEDEFOCLONNEEE SN TV CEEHERR L TS,
LZoa-HaeFiRT 583, BETIRHMMHRAZTOAVTHVAICET I LI VaVveSBUL TS,

AVTFUEEETIRNCE LT BRET DTS, BMA—N—DREGAEESR LTS,

® i PHS-2 YATLICIE, BRHEEZ T TERET AN BIEE .
BECHIHLPIREIRE (LY a—RHRORAZICEEHNTVINREED) E1- Y- HRICHATI L. TNOEM LT IR BIN-BLUVRERA
AVB—OYDEBMNF I3 CEE TAHBA-—N—DEFETIT TS,
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LT - Sauga

Tarp judanciy detaliy bei tarp judanciy ir statisky detaliy pakliuve objektai gali bati suspausti. Nelaikykite zondo galvutés veikiant jrenginiui ar
keisdami zondg rankiniu budu.

Saugokités netikéty judesiy. Naudotojas turi saugotis patekti j bet kurig zondo galvutés / ilgintuvo / zondy junginio veikimo zonos dalj.
Atliekant visus darbus, kai naudojami jrenginio jrankiai, jrenginys valomas ir priziarimas, rekomenduojama uzsidéti apsauginius akinius.
Atskiruose modeliuose yra iSoriniai oro vamzdziai. PasirGpinkite, kad vamzdziai baty tinkamai pritvirtinti prie rantytyjy oro jungdiy.
.Renishaw” gaminiy saugaus valymo instrukcijas rasite priezitros nurodymuose, pateikiamuose kartu su gaminiu.

Pries atlikdami technine prieziGra, iSjunkite elektros srovés tiekima. Laikykités jrenginio tiekéjo naudojimo nurodymuy.
® PASTABA: PHS-2 sistemoje néra mazgy, maitinamy i$ maitinimo tinklo.

|renginio tiekéjas atsako uz tai, kad naudotojas buty jspétas apie pavojus, susijusius su jrenginio naudojimu, taip pat apie pavojus, minimus
.Renishaw" prietaiso techninéje dokumentacijoje, ir kad baty sumontuoti atitinkami apsauginiai jrenginiai bei blokatoriai.

Susikloscius tam tikroms aplinkybéms, zondo signalas gali neteisingai nurodyti, kad jo reikSmés atstatytos j pradine busena. Nepasikliaukite
zondo signalais ir i$ karto nestabdykite jrenginio.

Tinkamiausias bldas sustabdyti ,Renishaw” prietaisg — nutraukti elektros srovés tiekima.
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LV - Drosiba

Pastav risks tikt saspiestam starp kustigajam dalam, ka ari starp kustigajam un nekustigajam dajam. Neturiet zondes galvinu kustibas laika vai,
manuali mainot zondi.

Uzmanieties no nejausam kustibam. Lietotajam japaliek arpus zondes galvinas/uzgala/kontaktmérgalvinas pilna darbibas radiusa.
Izmantojot darba iekartas vai koordinatu mérisanas ierices, ieteicams izmantot acu aizsarglidzek|us.
Dazas iekartas ir uzstaditas aréjas gaisa caurules. Japarliecinas, ka caurules ir drosi piestiprinatas pie atkarpainajiem gaisvadu stiprindjumiem.

Lai uzzinatu par drosu ,Renishaw” izstradajumu tiriSanu, attieciga izstradajuma dokumentacija izlasiet informaciju par apkopi.

Atvienojiet izstradajumu no stravas pirms jebkuru apkopes darbu veiksanas. Skatiet iekartas piegadataja ekspluatacijas instrukcijas.
® PIEZIME: PHS-2 sistema nav elektroiericu.

lekartas piegadatajs atbild par to, lai lietotajs tiktu iepazistinats ar jebkuriem draudiem, kas saistiti ar tas darbibu (ieskaitot tos, kas minéti

.Renishaw" izstradajuma dokumentacija), un lai batu nodrosinatas atbilstosas aizsargierices un aizsargblokétaji.

Noteiktos apstak|os zondes signals var nepareizi noradit zondes stavokli. Nepalaujieties uz zondes signaliem, lai apturétu iekartas kustibu.

Ir paredzeéts, ka ,Renishaw” izstradajumu avarijas apturésanai lietotajs to atvienos no stravas.
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MT - Sigurta

Jezistu perikli li persuna tingaras bejn il-partijiet li jkunu jiccagilqu u |-partijiet statici. Izzommx ir-ras tas-sonda waqgt il-moviment, jew meta
tkun gieghed/gieghda tibdel sonda.

Oqghod attent ghal moviment mhux mistenni. L-utent ghandu jibga' 'l barra miz-zona kompleta tal-operat tal-kombinazzjonijiet tat-taghmir
tal-probe head/extension/probe.

Fix-xoghol kollu li jinvolvi I-uzu ta' ghodda tal-magni jew CMMs, il-protezzjoni tal-ghajnejn hi rakkomandata.

F'certi installazzjonijiet hemm pajpijiet ta' I-arja li jghaddu minn barra. Ghandu jkun hemm kawtela biex jigi zgurat li I-pipes jkunu mwahhlin
b'mod sod mal-barbed air fittings.

Ghal struzzjonijiet dwar it-tindif bla periklu tal-prodotti ta' Renishaw, irreferi ghall-informazzjoni dwar il-manutenzjoni fid-dokumentazzjoni
relevanti tal-prodott rilevanti.

Itfi d-dawl gabel tibda taghmel xi xoghol ta' manutenzjoni. Irreferi ghall-istruzzjonijiet tal-operat tal-fornitur tal-magna.

® NOTA: M'hemmx taghmir imhaddem bil-provvista ta' |-elettriku fis-sistema PHS-2.

Hi r-responsabbilta tal-fornitur tal-magna li jizgura li [-utent ikun konxju dwar kwalunkwe perikli involuti fit-thaddim, inkluzi dawk imsemmija
fid-dokumentazzjoni tal-prodotti Renishaw, u li jizgura li jkun hemm protezzjoni u I-interlocks tas-sigurta adegwati pprovduti.

Taht ¢erti ¢irkustanzi, is-sinjal tas-sonda jista' jindika b'mod falz kundizzjoni probe-seated. Tiddependix fuq is-sinjali tas-sonda biex twaqgaf il-
moviment tal-magna.

Il-metodu mistenni ta' wagfien ta' emergenza ghal prodotti ta' Renishaw huwa billi jintefa I-iswicc li jforni I-elettriku lill-prodott.
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NL - Veiligheid

Er is risico op inklemming tussen de bewegende onderdelen onderling en tussen bewegende en niet bewegende onderdelen. Houd de
tasterkop niet vast als de machine in werking is of bij het handmatig verwisselen van een taster.

Pas op voor onverwachte bewegingen. De gebruiker dient buiten het werkbereik te blijven van combinaties van tasterkop, verlengstuk en
meettaster.

Voor alle toepassingen waarbij bewerkingsmachines of CMM's worden gebruikt, wordt het dragen van een veiligheidsbril aanbevolen.
Bepaalde installaties hebben externe luchtleidingen. Zorg ervoor dat de leidingen stevig worden bevestigd aan de luchtfittingen.
Voor het veilig reinigen van Renishaw producten wordt verwezen naar de onderhoudsinstructies in de bijpbehorende productdocumentatie.

Schakel de stroom uit, voordat u onderhoudwerkzaamheden verricht. Raadpleeg de bedieningshandleiding van de machineleverancier.
® OPMERKING: Er zijn geen delen die onder hoogspanning staan in het PHS-2 system.

De leverancier van de machine dient te zorgen dat de gebruiker op de hoogte is van de risico's die zijn verbonden aan het gebruik van de
machine, met inbegrip van de risico's vermeld in de productdocumentatie van Renishaw, en dat de machine is voorzien van voldoende
beveiligingen en veiligheidsvergrendelingen.

Onder bepaalde omstandigheden kan het tastersignaal een onjuiste tastertoestand aangeven. Vertrouw niet op de tastersignalen voor het
stoppen van de machinebeweging.

U kunt in geval van nood de Renishaw apparatuur stopzetten door de stroom uit te schakelen.
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PL - Bezpieczenstwo

Wystepuje niebezpieczenstwo zakleszczenia pomiedzy czesciami ruchomymi oraz czesciami ruchomymi i nieruchomymi. Nie wolno trzymac
gtowicy sondy podczas wykonywania przemieszczenh ani podczas recznej zmiany sondy.

Nalezy wystrzegac sie nieskoordynowanych ruchéw. Uzytkownik powinien pozostawac poza petnym zasiegiem roboczym zespotu gtowica
sondy/tacznik przedtuzajacy/sonda.

Podczas obstugi obrabiarek lub maszyn wspétrzednosciowych zaleca sie uzywanie oston na oczy.

W pewnych instalacjach wystepuja zewnetrzne przewody rurowe powietrza. Nalezy zadbac, aby te przewody rurowe byly pewnie
zamocowane do kréécdw powietrza ze zgrubieniami.

Aby uzyskac instrukcje dotyczace bezpiecznego wykonywania czyszczenia produktéw Renishaw, nalezy zapoznac sie z informacjami
dotyczacymi konserwacji w dokumentacji odpowiedniego produktu.

Przed przystapieniem do jakichkolwiek czynnosci konserwacyjnych nalezy odtaczyc¢ zasilanie energia elektryczng. Zapoznac sie z instrukcjami
obstugi dostarczonymi przez dostawce urzadzen.

@ UWAGA: System PHS-2 nie zawiera zadnych zespotdw o zasilaniu sieciowym.

Na dostawcy obrabiarki spoczywa odpowiedzialnos¢ za uprzedzenie uzytkownika o wszelkich zagrozeniach zwiazanych z eksploatacja facznie
z tymi, o jakich wspomina sie w dokumentacji produktu Renishaw oraz za zapewnienie stosownych oston i blokad zabezpieczajacych.

W okreslonych warunkach sygnat sondy moze fatszywie wskazywac stan gotowosci sondy. Nie nalezy zatrzymywac pracy maszyny tylko z
powodu fatszywego sygnatu sondy.

Zalecana metodg zapewnienia awaryjnego zatrzymania dziatania produktow firmy Renishaw jest odtaczenie zasilania energia elektryczna.

Issued 08 2023 91


https://www.renishaw.com

RENISHAW €]

apply innovation™

PHS-2 installation and user's guide

www.renishaw.com

PT - Seguranca

Risco de beliscadura entre as pecas em movimento e entre estas e as estaticas. Ndo segurar no cabecote do apalpador durante os
movimentos ou durante a troca manual do apalpador.

Tomar cuidado com os movimentos inesperados. O usuario deve permanecer fora da area de trabalho das combinages do
cabegote/extensdo/apalpador.

Recomenda-se a utilizacdo de protecdo ocular em todas as aplicagdes que envolvam a utilizacdo de ferramentas de maquinas ou o CMM.

Existem tubos de ar externos em algumas instalacdes. Deve ser assegurado que os tubos estejam fixados com seguranga as conexdes
pneumaticas.

Para instrucdes relativas a limpeza segura dos produtos Renishaw, consultar as informag&es sobre manutencéo na respectiva documentacéo
do produto.

Desligar a alimentagdo de energia antes de efetuar qualquer operacdo de manutencgdo. Consultar as instru¢des de operagdo do fornecedor da
maquina.

® NOTA: N&o ha unidades conectadas a rede elétrica no sistema PHS-2.

E responsabilidade do fornecedor da méaquina garantir que o operador esteja consciente dos perigos envolvidos na operacao, incluindo os
mencionados na documentacdo dos produtos da Renishaw, e garantir o fornecimento de bloqueios de seguranga e protecdes adequadas.

Sob certas circunstancias, o sinal do apalpador pode incorretamente indicar uma condicdo de nado contato do apalpador. Nao confie nos sinais
da sonda para parar o movimento da maquina.

O método esperado para permitir uma paragem de emergéncia dos produtos Renishaw é o de desligar a alimentacéo.
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RO - Instructiuni de siguranta

Exista riscul prinderii pielii atat intre piesele in miscare cat si intre piesele in miscare si cele fixe. Nu tineti de capul palpatorului in timpul
deplasarii acestuia sau in timpul schimbarii manuale a palpatorului propriu-zis.

Atentie la deplasarile neasteptate. Operatorul trebuie sa ramana complet in afara spatiului de lucru al capului / al prelungirii / al palpatorului.
in toate aplicatiile care presupun utilizarea masinilor unelte sau a MMC, se recomanda protejarea ochilor.
Anumite instalatii sunt prevazute cu tevi externe de aer. Trebuie sa aveti grija ca tevile sa fie bine fixate pe niplurile inelate.

Pentru instructiuni privind curatarea in siguranta a produselor Renishaw, consultati informatiile privind intretinerea din documentatia
corespunzatoare a produsului respectiv.

Inaintea executarii oricaror operatii de intretinere, scoateti echipamentul de sub tensiune. Consultati instructiunile de operare livrate de
furnizorul masinii.

® NOTA: Nu existd unitati cu alimentare de la retea in sistemul PHS-2.

Furnizorul masinii este responsabil sa asigure ca utilizatorul cunoaste pericolele pe care le presupune operarea masinii, inclusiv cele
mentionate in documentatia produsului Renishaw, si sé asigure ca sunt furnizate dispozitivele de blocare si de protectie corespunzatoare.

in anumite circumstante, semnalul palpatorului poate indica in mod eronat pozitia asezata a acestuia. Nu va bazati pe semnalele primite de la
palpator pentru a opri deplasarea masinii.

Metoda sugerata pentru oprirea de urgenta a produselor Renishaw este intreruperea alimentarii cu curent.
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SK - Bezpecnost’

Medzi pohyblivymi ¢astami a medzi pohyblivymi a statickymi ¢astami vznika riziko pomliazdenia. Snimaciu hlavicu pocas pohybu alebo pri
ru¢nej vymene sondy nechytajte.

Davajte pozor na neocakavany pohyb. Pouzivatel by mal zostat mimo celej pracovnej drahy zostavy snimacej hlavice, ramena a sondy.
Vo vsetkych aplikaciach zahfiajucich pouzivanie obrabacich strojov alebo stradnicovych meracich pristrojov sa odporuca ochrana odi.

Niektoré inStalacie obsahuju externé vzduchové potrubia. Treba dbat na zaruéenie bezpecného pripevnenia hadic k zibkovanym vzduchovym
armatdram.

Pokyny tykajlce sa bezpecného Cistenia produktov spolo¢nosti Renishaw ziskate v informéacidch o Udrzbe uvedenych v dokumentécii k
prislusnému produktu.

Pred kazdym vykonavanim Gdrzby odpojte napajanie. Pozrite si prevadzkové pokyny dodévatela stroja.
® POZNAMKA: V systéme PHS-2 sa nenachadzaju ziadne jednotky napajané z elektrickej siete.

Zodpovednostou dodavatela stroja je zarucit oboznamenie pouzivatela so vSetkymi rizikami stvisiacimi s prevadzkou vratane tych, ktoré su
uvedené v dokumentécii k vyrobku spoloc¢nosti Renishaw, a zarucit’ poskytnutie adekvatnych zabran a bezpecnostnych blokovacich poistiek.

Signal sondy moze za urditych okolnosti nespravne indikovat parkovaciu polohu sondy. Pri zastavovani pohybov stroja sa nespoliehajte na
signaly sondy.

Predpokladany sposob nidzového zastavenia zariadeni spolocnosti Renishaw spociva v odpojeni napajania.
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SL - Varnost

Nevarnost stiska med premikajocimi se deli oziroma med premikajocimi se in stati¢nimi deli. Ne drzite merilne glave med premiki ali ko
ro¢no menjavate glavo.

Bodite pozorni na nepri¢akovane premike. Zadrzujte se zunaj delovnega obmodja merilne glave/podaljska/kombinacij merilne glave.
Pri vsaki uporabi obdelovalnih strojev ali koordinatnih merilnih strojev priporo¢amo uporabo zascitnih ocal.
Nekatere inStalacije imajo zunanje zracne cevi. Poskrbite, da bodo cevi zanesljivo priklju¢ene na prikljucke za zrak.

O varnem ciscenju izdelkov Renishaw si preberite razdelek Vzdrzevanje v pripadajoci dokumentaciji.

Pred zacetkom vzdrzevanja stroj izklopite iz elektricnega omrezja. Drzite se navodil dobavitelja stroja.

® OPOMBA: V sistemu PHS-2 ni delov, ki bi se napajali iz elektricnega omrezja.
Odgovornost dobavitelja stroja je, da uporabnika opozori na vse nevarnosti pri delovanju, tudi na tiste, ki so navedene v dokumentaciji
Renishaw, in da zagotovi vsa potrebna varovala in varnostne zapore.

V dolocenih pogojih lahko signal glave lazno nakazuje, da je glava spravljena. Ne zanasajte se na signale glave za ustavitev gibanja stroja.

Predvidena metoda za zaustavitev izdelkov Renishaw v sili je izklop elektri¢nega napajanja.
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SV - Sakerhetsforeskrifter

Det finns risk for klamning mellan rérliga delar och mellan rérliga och stillastdende delar. Hall inte i probhuvudet under rorelse eller vid
manuellt probbyte.

Se upp for plotsliga rorelser. Operatoren ska halla sig utanfor arbetsomradet for probhuvud/forlangning/probkombinationer.
Ogonskydd rekommenderas fér alla tillimpningar, dar verktygsmaskiner eller koordinatméatmaskiner anvénds.

Vissa anldggningar innehaller externa luftslangar. Var noga med att kontrollera att slangarna sitter ordentligt fast pa slangkopplingarna.
Se underhallsinformationen i relevant produktdokumentation for instruktioner angaende saker rengdring av Renishaws produkter.

Koppla bort strommen innan underhall utfors. Se maskintillverkarens bruksanvisning.
® OBS: Det finns inga natstromsdrivna enheter i PHS-2-systemet.

Maskinleverantéren ansvarar for att anvandaren informeras om de risker som drift innebér, inklusive de som namns i Renishaws
produktdokumentation, samt att tillrdckliga skydd och sakerhetsforreglingar tillhandahalls.

Under vissa omstandigheter kan probsignalen felaktigt ange att en prob ar monterad. Lita inte pa sondsignaler for att stoppa maskinens
rorelse.

Metoden for nddstopp for Renishaws produkter forutsatter att strommen kopplas bort.
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