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INTRODUCTION

GSI Group is a worldwide technology company specialising in the development, production and
support of Lasers, Laser-based systems and Precision Motion products. The Company
organisation includes manufacturing operations located in North America and Europe along with a
network of support centres.

GSI Group, Laser Division offers a complete range of lasers that cover applications in sectors
including electronics, aerospace, automotive, advanced manufacturing, packaging and advanced
research. In the field of research, our products are employed for spectroscopy, holography,
photochemistry, and many other specialised applications. In the manufacturing sector, they are
used to cut, drill, engrave, etch, mark and weld a large variety of materials and items.

GSI Group collaborates with customers to develop laser systems that increase productivity, solve
manufacturing problems and meet the requirements of leading-edge research.

Thank-you for purchasing this product. You can now benefit from the superior and reliable
performance of an advanced laser system.

Please find the necessary time to read this manual thoroughly. It begins with safety measures that
must be observed by all personnel authorised to use this system, and includes relevant installation
details.

It is vital that we draw your attention to the following:

WARNING: Certain precautions essential for the safe operation and maintenance of
this high power laser are included within the manual and must be fully understood
prior to the application of any electrical power to the system!

WARNING: No modifications or adjustments to components and controls should be
undertaken other than those specified herein. Failure to observe this condition may
result in hazardous laser radiation exposure!

After Sales Support

GSI Group, Laser Division supports its installed base worldwide, through a network of Regional
Offices, Distributors and Machine Integrators.

For after sales support, please contact the local GSI Group office, Distributor or Machine Integrator
that you purchased the laser from. Full contact details of these offices can be found on our website
at www.gsig.com/lasers - Service and Support - Call for Service

Should you have any queries about this system, or experience any difficulties in its use, do not
hesitate to contact us. Our engineers and technical staff are on hand to provide professional
advice

GSI Group, Laser Division - Service and Technical Support Hotline

Telephone : +44 (0)1788 532612
Fax: +44 (0)1788 553564
Email : support.laserdivision@gsig.com

When contacting a Customer Centre, please have the following information at hand:

The Laser model.

The Laser serial number.

Number of accumulated laser pulses

(from mechanical shot counter located in the power distribution module of the laser).
Operating gas mixture of the laser.

Typical pulse energy and repetition rate.
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1. GENERAL INFORMATION

1.1 Class of Laser

The IPEX Series Laser is a Class 4 (IV) Laser system. Refer to Section 2 — Safety for information
on Laser radiation hazards and safety precautions in a Class 4 (IV) environment.

1.2 Intended Users

All operators using this Laser equipment must be officially trained and authorised. They must also
be fully conversant with the following:

Laser hazards, safety procedures and correct use of related safety equipment.
Hazards related to the use of Lasers for materials processing, prescribed safety procedures
and related equipment.
The contents of this manual, and therefore the related safety provisions prescribed for the
safe installation of the equipment.
Authorised Personnel are classified as Engineers who have attended official GSI Group, Laser
Division Training Courses and have been certified as competent.

1.3 Documentation

1.3.1 Pre-installation Manual
The Pre-installation Manual provides information on Pre-installation requirements, Installation
Procedures and De-Commissioning Procedures.

The Pre-installation section specifies site preparation and the interfaces that need to be in place
prior to Laser delivery. The Installation section provides information and the procedures necessary
for installation and commissioning.

1.3.2 User Manual
The User Manual provides information on the Operating Procedures, User Maintenance and Fault
Diagnosis.

1.3.3 Operation and Maintenance Manual
A third manual, the Operation and Maintenance Manual will be provided for the use of Authorised
Personnel only.

1.3.4 Safety Paragraphs

Throughout the documentation ‘WARNING’, ‘Caution’ and ‘Note’ paragraphs appear. It is the
responsibility and duty of all personnel who operate and maintain this equipment to fully
understand the WARNING, Caution and Note procedures in order to reduce or eliminate hazards.

WARNING: Warning text must be observed to prevent personal injury to yourself and
others.

Caution: Caution text must be observed to prevent possible damage or destruction to
equipment or loss of operational effectiveness.

Note: Note text must be observed for essential and effective operating procedures and
conditions.
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2. SAFETY AND STANDARDS

2.1 General

Only authorised personnel who have been instructed in, and fully understand, the necessary safety
procedures must use this laser.

Access to the laser should be restricted to authorised personnel. Suitable warnings signs should
be placed around the area where it is operating.

Any local safety requirements for the operation of this equipment must be complied with.
2.2 Optical Safety

This is a high power Class 4 (IEC 825-1:2001) / IV (CDRH) laser system.

The optional HeNe laser is used as a guide beam to indicate the location of the Class 4 laser
beam. This is a Class 3b (IEC 825-1:2001) / lllb (CDRH)

WARNING: Laser radiation can cause serious eye damage - including blindness.
Never look directly into either the main or HeNe laser beam. Injury to the eyes and skin
can result from direct exposure to high power laser radiation.

When the system is operational, all personnel must at all times wear approved laser goggles or
glasses. It is vital that these are effective at the wavelength(s) emitted by this laser! The
wavelength of the main beam is given on the Laser Radiation Warning and Classification Labels
(see Section 3), while that of the aiming beam — when fitted - is 633nm. (The latter is visible red
light.)

Administrative procedures must be introduced to enforce the above requirement on
use of protection. In Europe, Laser safety goggles must comply with EN 207 and EN
208.

Information to assist with the selection of suitable eye protection is provided on the Laser Radiation
Warning and Classification Label.

Never look directly into the main beam or any reflected laser beams - even when wearing eye
protection - or blindness may occur.

Ensure that the beam is never reflected - even partially - back along its path into the laser head, as
this will result in optical damage to its components.

Ensure that the beam is not directed towards reflective objects. (Note that personal jewellery is a
potential hazard.)

It is strongly recommended that the laser is positioned so that beams are not at eye level, and the
beam is not pointed at a room entrance. Take care that laser light cannot escape through windows.

Interaction of the beam with certain materials can cause potentially harmful levels of visible
radiation to be emitted. Appropriate protective measures must be taken in this case. For further
information on this subject see subsection 2.6.

2.3 Electrical Safety

WARNING: This equipment contains lethal AC and DC voltages. These may still be
present even when the power is disconnected.

A two minute period must be allowed after isolation of the power supply before
opening the removing covers from the Laser. This delay permits the high voltage
capacitors in the equipment to fully discharge.

Only qualified technical personnel who are familiar with the equipment should ever remove the
covers from the laser. No electrical hazard exists if the system is operated normally. Always use
extreme caution when operating the system with the head covers removed, as there is then a risk
of exposure to HV electricity.

WARNING: Stimulating the discharge in the laser requires voltages as high as 40kV,
which are present in the laser head, the PSU, and the HV connection between them.
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2.4 Laser Beam Exposure Prevention

2.4.1 Safety Beam Stops

The IPEX Series of Lasers has a pneumatically operated safety shutter fitted in the laser beam
path. When this is closed the laser beam path exiting from the laser is blocked, and internal circuits
also prevent the laser excitation system from operating.

The shutter interlock contacts on the Interlock/Status connector control whether the shutter blocks
the laser beam or allows it to pass. When the contacts are open, the shutter blocks the laser beam.
When the shutter contacts are closed, the shutter opens and allows the beam to pass.

| WARNING : Do not run the laser for extended periods with the beam shutter closed.

2.4.2 Remote Interlock Connector

The IPEX laser is equipped with an Interlock/Status connector to minimize the possibility of the
laser being operated in an unsafe condition. The external interlock contacts on the Interlock/Status
connector may be connected to a switch or piece of external equipment. When the contacts are
open, the laser goes into an interlock state.

The Remote Interlock Connector is a safety feature used to protect personnel from exposure to
Laser radiation. It enables an external Remote Safety Interlock to be fitted to the interlock circuit of
the Laser. The Remote Interlock Connector is a requirement of the two principal Laser radiation
standards:

Worldwide IEC 60825-1 (Europe EN 60825-1).

North America FDA Regulation 21 CFR Chapter J 1040.10.
When the terminals of the RIC are open circuit, exposure to Laser radiation is prevented. This is
caused by either the RIC plug being removed or the terminals of a Safety Interlock Switch
connected to the plug being open circuit. In these circumstances, the interlock chain is broken,
causing the laser power circuits to be de-energised and the Shutter closed.

Restoring electrical continuity at the RIC will not restart the Laser. This facility is equivalent to a
remote emergency stop control. It must not be used for planned shutdown of the Laser.

Table 2-1 gives the pin assignment for the Interlock/Status connector on the rear panel.

Pin Operation
1 24vdc Drives pin 2 or pin 4. Fused at 0.5A.
2 Ext. Interlock (input) Shorted to pin 1 or 3: Laser runs normally.
Open: Laser in interlock state.
3 24vdc Drives pin 2 or pin 4. Fused at 0.5A.
4 Shutter (input) Shorted to pin 1 or 3: Beam shutter open.

Open: Beam shutter closed.
Table 2-1: Interlock/Status connector pin assignment

If no external equipment is connected to the external interlock or shutter interlock, the contacts
must be shorted for the laser to operate normally. Short pins 1 and 2, and pins 3 and 4,
respectively.

WARNING: NO ONE must enter an area where exposure to harmful levels of radiation
is possible.

If a Shutter interlock plug is fitted with a short-circuiting link, the plug must be
withdrawn from the socket before entering an area where Laser radiation is likely to
exceed the Class 1 (I) limit.

If the Laser beam terminates in a Class 1 (I) work enclosure, the access doors must be
protected by safety interlock Shutter switches connected to the Shutter interlock
socket.

2.5 Environmental Hazards

Materials used in Laser processing applications can become hazardous if safe working practices
are not followed. Hazards can result from the following:
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2.5.1 Fire

Particular care is necessary when processing combustible materials. Combustible materials
include plastics, waxes, and some metals. The use of oxygen as an assist gas on combustible
materials can exacerbate a fire hazard. Compressed gases and solvents used for equipment
maintenance also increase the risk of Laser-initiated fires.

2.5.2 Fume

Fume and fine particulate can be generated during processing. Fume can include metallic
particles, dust, chemical and gaseous vapours. Such materials must always be regarded as a
potential health and safety hazard. Ensure measures are taken to prevent inhalation.

Always consult the following regulations/recommended practices:

Health and Safety Regulations.

Local and Plant Regulations.

Material Manufacturers’ Safety Recommendations.
The following guidelines will reduce or eliminate fume hazards:

Containment of processing by-products in a safety enclosure.
Evacuation of the processing by-products and assist gases.

2.6 Compressed Gases

Statutory requirements relating to the storage, use and transport of compressed gases must be
followed, in particular the handling of gas cylinders.

All high-pressure gas lines must be constructed to a high standard using high integrity
components. Do not use grease on components that are exposed to oxygen. This increases risk
of explosion. Flashback arrestors must be used in oxygen lines.

Strictly adhere to Manufacturers Safety Recommendations and Procedures.

2.7 Solvents

Solvents are used for the maintenance of equipment. Solvents are hazardous to health if
adequate precautions for use and storage are not taken.

2.8 Conditions of Use
The IPEX Series Laser must only be used under the following circumstances:

On approved materials.

Using an approved process.
Under approved conditions.

With due and proper authorisation.

2.8.1 Approved Materials

Approved materials can be processed without hazard to personnel or damage to the Laser
product. These materials have been assessed for their toxicity and fire potential. Approved
materials have an approved process method and recommended arrangements for fume
containment and removal.

2.8.2 Approved Process

An approved process does not present a hazard to the health of personnel or possible damage to
the Laser equipment. The approved process has recommended arrangements for processing by-
products and fume containment and removal.

2.8.3 Approved Conditions

Approved conditions satisfy the requirements of applicable safety standards and statutory
requirements relating to electrical, Laser radiation and health hazards. Approved conditions meet
the requirements of the Plant Safety Officer and the Local Safety Inspectorate.

2.8.4 Due Authorisation
Due authorisation is the proposed arrangement, reviewed and approved by the following members
of the User s organisation:
A competent authorised person having a professional qualification in an appropriate
technical discipline ( Technical Referee).
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The Supervisor of the Technical Referee.

The Plant Safety Officer.
Practices that may result in accidental bodily exposure (e.g. holding work pieces by hand), must be
avoided.

Do not attempt to process parts with personnel inside the safety enclosure.

Safety equipment must be complete, intact and free from damage.

Parts must only be processed in strict conformity with GSI Group Instruction Manuals, Local Safety
Regulations and using established good working practices for Laser processing.

2.9 Equipment Standards

2.9.1 CE Mark Information
This laser component is designed to comply with the following:
BS EN 60825 - Radiation Safety of Laser Products - Equipment Classification,
Requirements and User’s Guide
BS EN 60204 - Safety of Machinery - Electrical Equipment Machines
BS EN55011 — Emitted RF radiation.
BS EN61000 — EMC Requirements
CDRH US Safety Requirements: Compliance with 21 CFR 1040.10 and 1040.11;
except for deviations pursuant to Laser Notice No. 50, dated 26 July 2001.

2.9.2 Declaration of Incorporation

Use of the GSI Group Ltd, Laser Division product(s) referred to in this Manual, as part of a whole
Machine may not ensure conformity of the whole Machine with the Machinery Directive. Machinery
may not be put in to service until it has been declared in conformity with the relevant provisions of
the Directive.

2.10 References

For further guidance on the safe use of laser equipment, the following is a list of suggested
reading:

1) Laser Safety Guide

Laser Institute of America, 12424 Research Parkway, Orlando Florida 32826-3249, USA

2) American National Standard for the Safe Use of Lasers (ANSIZ136.1-1986)

Laser Institute of America, 12424 Research Parkway, Orlando Florida 32826-3249, USA

3) Radiation Safety of Laser Products - Equipment Classification, Requirements and User’s
Guide (BS EN 60825)

BSI, Linford Wood, Milton Keynes MK14 6LE, UK
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3. SAFETY CONTROL SYSTEM
3.1 Safety Category

A Laser Safety Officer must be appointed to specify the level of safety precautions and control to
be implemented during normal operating and maintenance work.

At all times a Laser must be operating in a controlled area, appropriate to the level of hazard it
represents.

3.2 Safety Compliance
The following standards apply to Laser safety:

Worldwide: IEC 60825-1: 2001
Europe: EN 60825-1: 2001
North America: FDA Regulation 21 CFR Chapter J 1040.10.

3.3 Safety Labelling

Safety labels are fitted to the equipment in compliance with IEC regulations. Before operating on
any part of the Laser system, the hazard level must be checked by examining the Safety and
Compliance labels - refer to Figures below.

The labels illustrated in this section are essential for the safe operation of the laser. They must not
be removed under any circumstances, and any missing or defaced labels must be immediately
replaced. Spares can be obtained from GSI Group. Customers must ensure any component fitted
has the correct labelling (refer to GSI Group).

3.3.1 Laser Radiation Warning and Classification Labels

(Left - No HeNe fitted, Right — HeNe alignment laser fitted).

This information is supplied for safety purposes only and serves principally to assist in the
selection of suitable protective eyewear and guarding, including integral viewing panels. These
values reflect an appropriate safety margin; it is not an output specification.

3.3.2 Laser Aperture Labels
Labels are provide to clearly show where the laser beam will exit from the laser casing. Variations
(as shown) depend on whether or not the HeNe alignment laser is fitted.
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4. PRELIMINARIES

This document is designed to assist you in preparing your facility for the installation of your
IPEX™-800 laser. The installation itself will be carried out by a GSI Group Service Engineer.

During the installation, the Service Engineer will inspect the facilities connections, bring the laser
up to an operating state, demonstrate the applicable performance specifications, and provide
training for laser operation and routine maintenance procedures.

For the installation to proceed in a timely and efficient manner, the facilities must be properly
prepared. This includes unpacking the laser, positioning it correctly within your facility, and
attaching the appropriate water, gas and exhaust lines. Appropriate power should be available for
connection to the laser. These tasks are your responsibility and should be completed before
arranging for the visit by a GSI Group Service Engineer.

This document should provide you with sufficient information to carry out the pre-installation tasks.
If additional information or clarification is required, please call your local service representative.
Our intention is to satisfy your needs and the pre-installation phase is a critical part of this. We
welcome your comments on the contents of this manual.

Please note also that, at various places within this document, GSI Group has suggested specific
equipment vendors. GSI Group derives no financial benefit from any of these recommendations.
The recommendations are made simply to assist you, the customer, in carrying out the facilities
preparation.

WARNING : Do not attempt to adjust any controls on the laser or to operate it until it
has been properly installed by the GSI Group Service Engineer.

4.1 Customer Responsibility for Site Preparation

Before a GSI Group service person can install your laser, the installation site must be properly
prepared. Site preparation is the responsibility of the customer.

Please follow the procedure in Chapter 6, Pre-Installation, and complete the Customer Pre-
Installation Checklist in Chapter 8. If you have any questions, please call your distributor or local
GSI Group service department.

For the installation to be completed in the time allocated for it, all listed tasks must be performed
correctly. If they are not, the service person may require extra time to complete the installation.
You will be charged for this time at the current GSI Group rate, together with any additional
expenses that are incurred as a consequence of the delay.

Once you have completed the checklist and returned it to your distributor or to GSI Group, your
local service person will schedule the installation of your laser.

Please detach and fax the completed checklist to your distributor or to your local GSI Group
service department. GSI Group telephone numbers are listed at the front of this guide.
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5. DAMAGE DURING SHIPMENT

By accepting a shipment at our plant, the transportation company acknowledges that it was
handed over to them in good conditions and properly packed. The transportation company that
delivers this shipment to your door is responsible for its safe delivery.

5.1 Shipments F.O.B. our plant

5.1.1 External damage
If shipment has been made F.O.B. our plant, and is damaged externally:

1. Have the delivery note on the freight bill the nature and extent of damages.

2. Notify the office of the transportation company that delivered the shipment to you and request
them to inspect the shipment.

3.  File a claim for damages with the transportation company at once.
4. Retain all packing material until shipment is inspected and your claim is settled.
5.1.2 Internal damage

If shipment has been made F.O.B. our plant, and is damaged internally, carry out steps 2 to 4
above immediately upon discovery of the damages.

5.1.3 Shortages

If shipment has been made F.O.B. our plant, and the shipment delivered to you is not in agreement
with the quantity of containers shown on your receipt, accept it only after such shortages have
been noted on the freight bill or bill of lading. File a claim with the transportation company that
delivered the shipment to your door at once.

GSI Group accepts no responsibility for shipments made F.O.B. our plant that are damaged or lost
in transit. Claims for loss or damage must not be deducted from our invoice, or payment withheld,
awaiting adjustment or settlement of such claims.

If, upon arrival of a shipment made F.O.B. our plant, you have any questions, please do not
hesitate to call us.

5.2 Shipments F.O.B. destination

If shipment has been made F.O.B. destination and damages or shortages have occurred notify
GSI Group immediately by telephone or fax upon arrival of the shipment. Please carry out all of the
procedures outlined above for those relating to the filing of claims. All documents resulting from
these procedures should be mailed to:

GSI Group - Laser Division
Cosford Lane, Swift Valley
Rugby, Warwickshire,

CV21 10N, UK

Telephone: 44 (0) 1788 537075
Fax: 44 (0) 1788 579824
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6. PRE-INSTALLATION

This chapter outlines the facilities and services that must be in place before the IPEX™-800 is
installed by the GSI Group, Laser Division personnel. The facilities and services described in this
chapter are:

site planning and environmental conditions
AC power
water
gases and gas handling systems
safety equipment
unpacking procedures
- pre-installation procedures
6.1 Site planning
Table 6-1 lists the IPEX™-800 shipping and operating conditions.

Condition Range
Shipping temperature -20° to +40° C
Shipping humidity 0 to 100%, non condensing
Operating temperature 10°to 35° C
Operating humidity 0 to 95%, non condensing

Table 6-1: Shipping and operating conditions

6.1.1 Positioning the laser:

Position the IPEX™-800 on a level surface capable of supporting at least 230 kg (506 pounds).
Allow 90 cm (36 inches) of clearance above the laser, and beside the vessel service and electrical
service panels. Allow 30 cm (12 inches) at the ends of the laser

You must supply mounting hardware to fasten the gas scrubber above the vacuum pump and as
close to it as possible. The gas scrubber is a metal cylinder with a diameter of 76 mm (3 inches)
and a length of 300 mm (12 inches) and should be mounted horizontally. The vacuum pump
should be located within 154 cm (60 inches) of the left panel of the laser. For longer distances,
larger diameter tubing may be required. Please contact GSI Group, Laser Division or your
distributor for information.

When you plug the vacuum pump into the wall outlet, route and secure the power cord to minimize
the hazard to the operators working around the laser.

6.2 Facilities requirements

6.2.1 AC power
The AC power requirements depend on the model of IPEX™-800 being installed. Table 6-2
describes the AC power requirements for all models.

Model Input power Power requirements Power supply
848, 846 | 3-phase 3-phase, 3-wire plus ground | £4 kW
50/60 Hz, 208 VAC + 10%
24 Amps/phase
848,846 | 3-phase 3-phase, 3-wire plus ground £4 kKW
50/60 Hz, 380-415 VAC
20 Amps/phase

Table 6-2: IPEX™-800 AC power requirements

IPEX lasers are tested at GSI Group, Laser Division at the line voltage and frequency specified in
the sales order.

You must provide the appropriate AC outlet and plug for the laser power cord and plug for the
vacuum pump power cord. GSI Group, Laser Division personnel will make the connection during
the installation. IPEX lasers come with a 4-wire power cable. The ground point, provided through
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the power cable, must be connected to a good ground for safety purposes and protection of the
equipment.
See Chapter 9, Schematics, in the Operation and Maintenance Manual, for details on connecting
your laser.

6.2.2 Water
Water is required for cooling the laser discharge system and the laser vessel itself. Cooling can be
provided from an open loop tap water supply. Table 6-3 list the specifications for the water.

Model Specification Amount
848, 846 minimum flow rate 10 litres per minute
inlet temperature 5to 20°C
differential pressure at the laser 40 to 60 psig

Table 6-3: Water specifications

If the tap pressure available is close to the minimum value of 40 psig, good plumbing practices
must be utilized to maintain the maximum differential pressure between the water input and drain.
Otherwise, the required level of flow through the laser will not be achieved. This requires short
lengths of tubing on both the input and output side of the laser. The drain should also be plumbed
so as to reduce the back pressure generated in it to a minimum. This requires that the exit hoses
are not run through an overhead route to the drain.

Alternatively, a closed loop chiller can be used. This chiller should provide a minimum of 4 kW of
cooling at 20°C and deliver 50 psig of water pressure to the laser. Extremely pure de-ionized water
should not be used in the chiller unit, as it may attack the copper cooling pipes. If the IPEX™-800
is to be operated at a low duty cycle or low repetition rate, 4 kW of cooling may not be required.
Contact GSI Group, Laser Division for details.

Water contains minerals and suspended solids. In both open loop and closed loop systems, water
must be filtered before use to avoid corrosion or plugging of the cooling system. Standard
commercial grade water filters and medium-fine replacement (10 micron) cartridges are sufficient
for this purpose.

| WARNING : Unfiltered water will damage the laser cooling system. |

The water connections, labelled WATER IN and WATER OUT, are located on the left panel of the
laser. Each is a 3/8 inch Swagelok fitting. A backing wrench should be used when tightening or
loosening the fittings. See the Swagelok data sheet at the back of this manual for installation
instructions.

Figure 6-1 shows the plumbing for an open loop tap water system.
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Figure 6-1: Open loop cooling system

Figure 6-2 shows the plumbing for a closed loop cooling system with a chiller.

Figure 6-2: Closed loop cooling system
6.2.3 Gas
The IPEX™-800 uses four categories of gas:
* rare gas
* halogen
* buffer
* compressed air.
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The rare gas, the halogen and the buffer are mixed in the laser vessel. Compressed air is used for

the pneumatic gate valves and the shutter.

Gas specifications: The minimum purities of the gases in each category are listed in Table 6-4.

Category Gas

Minimum purity

rare krypton (Kr)

>99.995%

xenon (Xe)

mixture containing:

10% xenon (>99.995%)
balance neon (>99.995%)
mixture containing:
5% fluorine (>98.0%)
balance neon (>99.995%)
mixture containing:
5% hydrogen chloride (>99.9%)
2% hydrogen (H,) (>99.995%)
balance neon (>99.995%)
>99.995%
>99.995%
dry (compressed)
Table 6-4: Gas purities

Note:All laser gases and gas mixtures must have a moisture concentration of less than 5 ppm.

Xenon (Xe): Pure xenon may be used, if desired. However, due to the high cost of this gas, we
recommend that you purchase xenon diluted in neon (Ne). The xenon/neon mixtures are bottled at
a higher pressure than pure xenon and therefore a greater percentage of the xenon can be
extracted from the cylinder.

Halogens: Due to their corrosive and toxic nature, the halogens must always be purchased diluted
with helium (He) or neon (Ne).

Hydrogen chloride (HCI): The hydrogen (H2) is added to hydrogen choride to prolong the gas
lifetime .

Gas mixtures: Partial and complete gas mixtures are also commercially available. It is
recommended that only two component gas mixtures (rare gas and neon) be purchased due to the
limited shelf life of halogen-containing premixes. Contact GSI Group, Laser Division for more
information.

Table 6-5 gives the recommended gas recipes.

halogen fluorine (F,)

hydrogen chloride (HCI)

buffer helium (He)

neon (Ne)

air

Gas Type Fill% Cylinder Total Fill Individual Pressures
Mix Bottle % Pressure (mBar)
KrF F2 0.10 5 5000 100
Kr 2.0 100 100
Ne Balance 100 Balance
XeCl HCI 0.05 5 5400 54
Xe 1.25 10 (see note) 675
Ne Balance 100 Balance
Table 6-5: Recommended gas recipes for IPEX™ models
Note: The individual fill pressures assume that the halogen cylinders are diluted to

5%, that the xenon cylinder is diluted to 10%, and that the argon, krypton and buffer
gases are undiluted.

Table 6-6 lists the quantity of gases recommended for purchase. Note that you should purchase
one rare gas or rare gas mixture, one halogen and both buffer gases. Cylinder sizes and pressures
may vary from supplier to supplier.
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Approx. Typical cylinder
Category Gas volume Quantity | Pressure (psig)
(litres-atmos)

Rare krypton (Kr) 500 1 880
xenon (Xe), pure 100 1 275
xenon (Xe), 10% in neon 1000 1 1000
halogen fluorine (F,) 500 1 500
hydrogen chloride (HCI) 500 1 500
buffer helium (He) 6000 1 2000
neon (Ne) 5000 1 1600

Table 6-6: Quantities of gas to be purchased

Note: The minimum cylinder pressures required for pre-installation are:
Rare gas > 200 psig Rare gas mixture > 200 psig
Halogen gas mixture > 200 psig Buffer gases > 1,000 psig

Compressed air > 90 psig

6.2.4 Gas exhaust

The IPEX™-800 cabinet exhausts through 10-cm (4 inch) diameter flexible ducting connected to
the vent on the left panel. The cabinet contains a 150 CFM fan capable of driving exhausted gases
up to 7.6 metres (25 feet), for an effective extraction rate of approximately 100 CFM. If the duct is
longer than 7.6 metres (25 feet), or if there are any 90° bends, we recommend that you install a
supplemental 200 CFM fan at the output end of the duct to increase the extraction rate.

Gas from the laser vessel exhausts through the laser exhaust port on the left end panel. It passes
through the scrubber to eliminate the halogen, and then through the vacuum pump. The vacuum
pump must be exhausted through a fume hood, chemical exhaust or connected to the cabinet
exhaust

6.2.5 Vacuum pumps

A Busch vacuum pump is supplied with the IPEX 800. If you use a different vacuum pump, you
must ensure that the pump you use can withstand 6000 mbar of pressure. If it cannot, you must
provide a bypass valve to bring the laser vessel pressure to atmosphere before the vessel is
pumped out.

6.3 Gas handling system

6.3.1 Gas plumbing
Refer to Figure 6-3 for schematic connections to the laser, and their internal routings. The following
plumbing pipe and fittings are provided with the IPEX 800:

1/4-inch OD (outside diameter) copper tubing (30.5 metres, 100 feet) (P/N 755AAP41A-00)
3/8-inch OD (outside diameter) copper tubing (7.6 metre, 25 feet) (P/N 755AAP51A-00)
adapter 3/8-inch Swagelok® to 9/16-18 threads (2) (P/N 172367501)
adapter 3/8-inch Swagelok® to ¥ inch NPT (1) (P/N 172166901)
1/4 turn valves (2) (P/N 5400015C1 & 540001081K)
connector 3/8 T to VCR (1) (P/N 171131611)
connector 1/4 T to VCR (4) (P/N 171131411)
1/4-inch VCR gasket (10) (P/N 171B94001)
gear-type hose clamps (1) (P/N 680000A30)
1/2-inch ID (inside diameter) braided PVC tube (6.1 metres, 20 feet) (P/N 500000570K)
3/8-inch OD polyethylene tubing (12 metres, 40 feet) (P/N 500000210K)
These fittings should be sufficient for most installations. For installations that require more tubing
than supplied, the customer should supply the following additional tubing:

for gas inlets: 1/4-inch OD refrigeration grade copper or stainless steel tubing
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for vacuum pump line: 3/8-inch OD refrigeration grade copper or stainless steel tubing
for exhaust: 1/2-inch ID tygon or braided PVC tube.

If additional stainless steel or copper tubing is to be used, it must be cleaned in the following
manner to remove impurities before installation:

1. Solder or braze any fittings onto the tubing if required.

2. Wash out the tubing vigorously with degreaser, then acetone, then methanol or ethanol.

3. Dry the tubing with bottled dry air (not the main plant supply due to possible oil
contamination).

Figure 6-3: Gas plumbing and valves

6.3.2 Regulators

All customers must supply appropriate gas regulators for corrosive gases (halogens) and non-
corrosive gases (rare and buffer gases) with delivery pressures of 80 to 100 psig. For all lasers
with the exception of XeCl, regulators must be capable of delivering 80 psig. For XeCl lasers, the
hydrogen chloride (HCIl) and neon (Ne) regulators must be capable of delivering more than 100
psig. Swagelok fittings are required with the regulators.

The regulators should have a shut-off valve in the gas out line. Regulators should be flushed or
emptied when not in use to prevent degradation of the diaphragm, and be returned to the
manufacturer for repair if undue leakage develops across the diaphragm.

For non-corrosive gases: A suggested manufacturer of regulators for non-corrosive gases:
Matheson Model #3510.

For corrosive gases: Regulators for the corrosive gases are purchased to handle either pure
fluorine or pure hydrogen chloride, although these gases are only present in a 5% mixture in neon.
GSI Group, Laser Division has successfully used the following regulators for corrosive gases:

For fluorine, Spectra Gases, Model #7340-100-679. This regulator can be purchased
prepassivated on fluorine (the regulator is conditioned using fluorine).
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For hydrogen chloride, Spectra Gases, Model #7340-100-330. This regulator must not be
prepassivated on hydrogen chloride due to possible corrosion during shipment.

Leak detector: While not a requirement, GSI Group, Laser Division advises that it is good practise
to have a leak detector available. The following leak detector is suitable: Ai Qualitek Model Q196.
6.4 Safety equipment

The customer should provide the following safety equipment:

Eyewear: Suitable protective eyewear must be worn at all times. The wavelength of the
laser beam that the goggles must protect against depends on the gas mixture being used.

Laboratory coat

Beam stop: a non-flammable, non-reflecting material should be used. A 10-cm (4 inch)
diameter carbon block is a reasonable beam stop.

Ventilation system: A good ventilation or exhaust system to remove any dangerous gases
must be provided.

6.5 Equipment to measure average power and pulse energy
6.5.1 Average power

Average power is most easily measured with a calorimeter. GSI Group, Laser Division has
generally used an Ophir FL150A-EX power meter, or equivalent.

DANGER : Procedures must be taken to prevent radiation scattered by the detector
elements from entering the surrounding area.

6.5.2 Pulse energy

The pulse energy can be calculated by dividing the average power by the repetition rate of the
laser. GSI Group, Laser Division pulse energy specifications are defined at 10 pps repetition rate
using an Ophir FL150A-EX power meter. There may be minor discrepancies among detectors
manufactured by different companies.

6.6 Unpacking and assembly

Unless otherwise requested at the time of purchase, all IPEX 800 lasers are passivated and tested
on the appropriate Excimer transition specified by the customer, and sealed with neon when
shipped. (Passivation is a process during which all traces of solvents and water vapour are
removed from the interior of the laser vessel and the interior surfaces are conditioned by exposure
to halogen.)

WARNING : Do not open any valves on the laser until the gases are properly
connected and the pre-installation has been checked by your service representative.

6.6.1 To unpack the IPEX 800

IMPORTANT : Please carefully inspect the “Shock Watches” to see if they have been
tripped. If the shock watches are tripped, you must inform the carrier about a possible
insurance claim. Do not proceed with unpacking unless otherwise instructed by the
carrier and/or their insurance.

GSI Group, Laser Division is not responsible for any claims related to shipping damage and failure
to follow the above instructions could jeopardize your rights for compensation from the carrier.
However, please inform your GSI Group, Laser Division representative immediately.

Note: The IPEX-800 weighs 230 kg (506 pounds). Avoid injury by practicing safe lifting
techniques.

1. Carefully remove the laser from its lined shipping container. Keep the container in case you
need to store the laser in the future.

2.  Set the laser on a sturdy surface, allowing at least 90 cm (36 inches) of clearance on the
sides and top of the laser. Allow at least 30 cm (12 inches) of clearance at the ends of the laser.

3. Level the laser using the adjustable feet on the bottom of the cabinet.
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4. Remove the panels of the laser cabinet.

5.  Carefully inspect for broken parts, loose wires, screws, etc. Report any damage immediately
to GSI Group, Laser Division.

If no damage is discovered, proceed with the pre-installation.

6.6.2 To connect the facilities

1. Check the water pressure and temperature (see "Water" in Section 6.2).

2. Connect the water supply and drain to the ports labelled WATER IN and WATER OUT on the
left panel of the laser, as shown in Figure 6-4. See the Swagelok data sheet at the back of this
manual for installation instructions.

| WARNING : Do not turn the water on.

Figure 6-4: Facilities connections

3.  Connect a 10-cm (4-inch) diameter flexible duct to the cabinet exhaust port on the left panel
of the laser (see Figure 6-4). Connect the other end of the flexible hose to the plant air exhaust
system.

If the flexible duct is longer than 7.6 metres (25 feet) or has 90°bends, you may require an extra
fan. See “Gas exhaust”, in Section 6.2.4.

4.  Mount the scrubber to the vacuum pump. The scrubber should be positioned above the
vacuum pump, and as close to it as possible. Refer to Figure 6-5 for installation of the gas exhaust
connections.

5. Install the brass 1/4-turn valve between the scrubber and the vacuum pump. Connect the gas
scrubber exhaust to the brass 1/4-turn valve. Connect the valve to the vacuum pump input.

6. Connect the EXHAUST port on the left panel of the laser to the stainless steel 1/4-turn valve
and the valve to the gas scrubber input. See the Swagelok data sheet at the back of this manual
for installation instructions.
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171131611 (SS-4-WVCR-6-600)

3/8 od Cu pipe (490000161) T 4 OFF 171131411
Refrigeration Grade (SS-4-WVCR-6-400)
' 5400015C1 (SS-44S6-1466) %
172367501 (SS-6-TA-1-6ST) %

GSI 550000321
(SP4Q0171D-00)
(9/16-18 Thread both ends)

173267501 (SS-6-TA-1-6ST) &

7540001081K (B-44S6-1466) %%
b

172166901 (B-6-TA-1-12)

Vacuum Pump

Figure 6-5 : Exhaust Pump Plumbing Connections

7. Connect the vacuum pump exhaust to a fume hood or chemical exhaust, or to the cabinet
exhaust.

8. Connect the gas cylinders to the gas connectors on the left panel of the laser. Table 6 7 lists
the inlets and the gas(es) that connect to each. See the Cajon data sheet at the back of this
manual for the connection procedure.

Inlet Gas
Air compressed air
Halogen fluorine or hydrogen chloride
Rare xenon or krypton
Buffer gas 1 neon or premix
Buffer gas 2 Helium

Table 6 7: Gas inlets

DANGER : Whenever a IPEX-800 is operating, that is, whenever the laser vessel is
pressurized, all gas cylinders must be connected by leak-tight lines to the gas
connections. If ANY gas inlets are not being used, even temporarily, they MUST be
capped off with a VCR or Swagelock® blind nut. Failure to carry out this safety
procedure may result in halogen leaking into the surrounding work area.
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7. IINSTALLATION SCHEMATIC
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8. CUSTOMER PRE-INSTALLATION CHECKLIST

3 T | PP

Laser Model..........coooeiiiiii Serial NUmMber:.........oooi

Step Item Pre-installation Initials / date
guide reference

1 The laser has been unpacked Section 6.6.1

2 The laser has been placed on the work surface | Section 6.6 &

and levelled. The work surface is capable of [ 6.1.1
supporting a minimum of 230kg (5061bs)

3 The water lines and filtration system have been | Section 6.2.1 &
connected to the laser. The water flow and | 6.6.2
pressure meet specification.

4 The customer supplied mount for the gas scrubber | Section 6.6.2
is installed. The gas scrubber is connected to the
laser gas exhaust port and to the vacuum pump
inlet.

5 The vacuum pump exhaust has been vented | Section 6.6.2 &
through flexible exhaust line to a fume hood or | 6.2.4
chemical exhaust.

6 The cabinet exhaust port has been properly vented | Section 6.6.2 &
through a 10cm (4 inch) diameter flexible ductto a | 6.2.4
fume hood or chemical exhaust.

7 Sufficient quantities of all required gases are | Section 6.2.3
available. All gases meet specifications.
8 The gas cylinders have been connected, through | Section 6.3.2

the gas regulators, to the laser. Gas regulators are
capable of delivering the required pressures to the

laser.

9 All gas lines have been connected and all unused | Section 6.6.2
gas inlets have been capped.

10 AC power for the laser and vacuum pump is | Section 6.2.1

available and meets specifications. All required
plugs for power cords are available.

11 All recommended safety equipment is available. Section 6.4

When complete please return to your authorised distributor or to GSI Group, Laser Division.
Fax: +44- (0)1788-553564 E-mail: support.laserdivision@gsig.com
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9. GAS SUPPLIERS

The following suppliers will be able to assist with the gases needed for operating these lasers.

Spectra Gases (General contact Info@spectra-gases.com, www.spectragases.com)

Australia:

Coherent Scientific Pty, Ltd.
116 Burbridge Road,
Hilton,

Australia 5033

Tel: +61-8-352-2020

Fax: +61-8-352-1111

China:

Spectra Gases, China

1606B Zhuoyue Bldg, Fuhua 1 Road,
Futian District

Shenzhen, 518048

China

Tel: +86-01-732-710-4411

Email: marky@spectragases.com.cn

Germany:

Spectra Gases, GmbH
Im Riemen 12

64832 Babenhausen
Germany

Tel: +49-6073-7262-0
Fax: +49-6073-7262-200

Japan:

Tomoe Shokai Co., Ltd.
1-1-25 Minami Kamata
Onhta-Ku, Tokyo 144
Japan

Tel: +81-3-3-734-1124
Fax: +81-3-3-739-1070

Korea:

E.O. Technics Co., Ltd.

# 864-4 Kwanyang 2-Dong,
Dongan-Gu, Ayang-Shi,
Kyoungki-Do, Korea 431-062
Tel: +82-343-422-2501

Fax: +82-343-422-2502

Singapore:
Tomoe Transtech Specialty Gases Pte Ltd
7 International Business Park #04-05
Techquest Building,
Singapore 609919
Tel: +65 6563 2093
Fax: +65 6563 1945
Email: nakamori@ttsg.com.sg
or lawrence @ttsg.com.sg

Taiwan:

Titan Electro-Optics Co., Ltd.
14F, #19-11, San-Chung Road
Taipei, Taiwan 115

Tel: (02) 2655-2200

Fax: (02) 2655-2233

United Kingdom:

Spectra Gases, Ltd.

e - Space North, Wisbech Road,
Littleport, Cambridgeshire
England CB6 1RA

Tel: +44 (01353) 865470

Fax: +44 (01353) 865472

USA:
Headquarters

Spectra Gases, Inc.

3434 Route 22 West
Branchburg, NJ 08876, USA
Toll Free in USA and Canada:
(800) 932-0624

Tel: (908) 252-9300

Fax: (908) 252-0811
Equipment Division Fax:
(908) 387-9322

West Coast

Spectra Gases, Inc.

1261 Activity Drive

Vista, CA 92083, USA

Toll Free in USA and Canada:
(800) 929-2427

Tel: (760) 598-4255

Fax: (760) 598-3822
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Nova Gas (www.lasergas.com)

China:

Fulian Gas Technology (Kunshan) Co. Ltd.

Contact: John Chen

Lu Qian Road

Qian Deng Zhen,

Kunshan, Jiangsu Province,
China, 215341

Tel: +86-512-5746-0191
Fax: +86-512-5746-0926
Mobile: +86-1380-626-6366
johnchen627@aol.com

Taiwan:

Antronics Enterprise Co. Ltd.;
Contact: James Yang

11F-1, No.129, Sec.1, Fu-Hsin S. Rd.,
Taipei, Taiwan,

Postal Code 10666

Tel: +886-2-2773-3041

Fax: +886-2-2773-2431

Mobile: +886-912-539-333
aefaar@msb6.hinet.net

USA, Korea & Singapore:

Nova Gas Technologies Inc.
Contact: Shannon Smith
2781 Three Lakes Road,
Charleston,

SC 29418

USA

Tel: + 1 843 747 0956

Fax: + 1 843 747 0958
novagas@lasergas.com

United Kingdom, Europe, India, Australia,
Middle East, South Africa:

Nova Gas Technologies Ltd.
Contact: Robert Walker

Ards Business Centre, Jubilee Road,
Newtownards

BT23 4YH,

N. Ireland.

Tel: +44 28 4275 8207

Fax: +44 28 4275 8555

Mobile: +44 7801 553 234
robertw@novagastech.co.uk
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10. SWAGELOK FITTINGS INSTALLATION INSTRUCTIONS

tube fittings 1 in. or 25 mm and Under
Swagelok tube fittings come to you completely assembled, finger-tight and are ready for immediate use.
Disassembly before use is unnecessary and can result in dirt or foreign material getting into fitting and
causing leaks.
Swagelok tube fittings are installed in three (3) easy steps:
Step 1
Simply insert the tubing into the Swagelok tube fitting.
Make sure that the tubing rests firmly on the shoulder of the fitting
and that the nut is finger-tight

Step 2
Before tightening the Swagelok nut, scribe the nut at the 6 o’clock position.

Step 3

Hold the fitting body steady with a backup wrench and tighten the nut 11/4
turns. Watch the scribe mark, make one complete revolution and continue
to the 9 o’clock position.

By scribing the nut at the 6 o’clock position as it appears to you, there will
be no doubt as to the starting position. When the nut is tightened 1 1/4
turns to the 9 o’clock position, you can easily see that the fitting has been
properly tightened.

Use of the gap inspection gage (11/4 turns from finger-tight) ensures
sufficient pull-up.

High Pressure Applications or High-Safety-Factor Systems
Due to variations in tubing diameters, a common starting point is desirable. Using a wrench, tighten the nut
to SNUG position. Snug is determined by tightening the nut until the tubing will not rotate freely (by hand) in
the fitting. (If tube rotation is not possible, tighten the nut approximately 1/8 turn from the fmt(:;er tight
position.) At this point, scribe the nut at the 6 o’clock position and tighten the nut 1 1/4 turns Y The filling will
now hold pressures well above the rated working pressure of the tubing.
Note: A Swagelok Hydraulic Swaging Unit must be used for assembly of Swagelok tube fittings onto 1 1/4, 1
1/2 2in., 28, 30, 32, and 38 mm outside diameter steel and stainless steel tubing.

Y For 1/16 1/8, 3/16 in., 2, 3, and 4 mm size tube fittings, only 3/4 turn finger-tight is necessary.

Retightening Instructions
Connections can be disconnected and retightened many times.
The same reliable leak-proof seal can be obtained every time the connection is remade.

1. Fitting shown in the disconnected position.

2. Insert tubing with preswaged ferrules into filling body until front
ferrule seats.

3. Tighten nut by hand. Rotate nut to the original position with a
wrench. An increase in resistance will be encountered at the original
position. Then tighten slightly with the wrench. Smaller tube sizes will
take less tightening to reach the original position, while larger tube
sizes will require more tightening. The wall thickness will also have
an effect on tightening.
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11. VCO FITTINGS INSTALLATION INSTRUCTIONS

For VCO and WVCO Fittings.

Install VCO body Assemble VCO
or WVCO connector female nut and gland,
to existing port, or WVCO nut to VCO
tubing or equipment body, Tighten nut with a

wrench 1/8 turn past
finger-tight to assure
metal- to-metal contact.

NOTE: WVCO Connectors are to be used only with VCO bodies.

NOTE: When soldering, welding or brazing is performed on a VCO body or gland, the O-ring should be

removed to prevent damage.

VCO 0-RING FACE SEAL FITTINGS USED AS
INTEGRAL END CONNECTIONS

The products below are available with integral VCO end
connections to provide a zero clearance capability in many
systems.
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12. VCR FACE SEAL FITTINGS INSTALLATION INSTRUCTIONS

Handling Be careful not to scratch or nick the bead as this

Damage to the sealing beads may affect the fitting may affect fitting performance.

performance. A protective cap is placed on a
variety of VCR sealing beads to prevent nicks or

scratches. Keep this cap in place during storage Non-retained style

and handling and only remove prior to assembly.

Caution: When using a non-retained
VCR components with fixed threads must style gasket, place it into the
remain stationary during installation. Do not female nut. No special
allow the sealing beads to rotate against the positioning is needed,
gasket. be_ca_use the gasket is self-
Assembly: aligning.

Side-load retainer style .... using tool

and tray.

To assemble the
connection, hold the male
nut or body hex stationary.
Tighten the female nut
finger-tight.

While squeezing

handles of tool, place Tab
jaws around gasket

with tab centred between
tool jaws. Do not place
jaws around retainer. Relax
the handles to secure the

- Mark both the female nut
gasket and remove from tray. and the male nut or body hex.

From the side of the VCR fitting,

guide the gasket retainer over Hold the male nut or body hex
retainer diameter of the fitting until stationary with a backup
gasket is seated. Squeeze handles wrench. Tighten the female
and remove the tool. nut 1/8 turn past finger-tight

for 316 stainless steel and

nickel gaskets or 1/4 turn past
... by Hand finger-tight for copper
gaskets.
Caution: Excessive over-tightening will damage
the sealing beads and possibly cause system
leakage.

Grasp the gasket by the retainer.

Disassembly

From the side of the VCR fitting, Removing VCR components in
guide the gasket retainer over an assembled system requires
retainer diameter of the fitting until minimal clearance. To

gasket is seated. disassemble a VCR

connection, hold the male nut
or body hex stationary with a
backup wrench and loosen the
female nut. After removing the

Retainer assembly components, be sure to protect

the sealing beads with
When using a gasket protective caps or gasket retainer assemblies.
retainer assembly, axially
press the assembly onto Removing Side-Load Gasket Using Tool
the gland as shown. The » Disassemble connection.
retainer assembly will « Squeeze handles of tool, place jaws around the
locate the gasket over the gasket with tab centred between tool jaws.
bead and hold it in place. * Relax handles to grip gasket and remove from

fitting diameter.
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