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The purpose of this document is to summarize the large facilities that Ego site puts at disposal for clean mechanical 
assembling. 

A large facility has been developed for the Virgo experiment to make clean mechanical assembling; it can be used for 
any kind of clean mechanical mounting.

The essential of the activity is performed in clean room. First of all, all used mechanical parts must be cleaned in the 
cleaning room: we propose here an overview of the available facilities. After the cleaning operation, all mechanical 
parts are duly packed; then, we are able to proceed with their mounting, where necessary.
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Steps clean mechanical assembling.
Cleaning room Assembling laboratory Transport Tower.
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Cleaning room.
The aim of this room is to allow the suitable cleaning of the mechanical parts which are introduced in the VIRGO 

optical towers; that is, the removal of dust or particle pollution. 

The main cleaning philosophy is to wash, rinse and dry. So, all mechanics parts have to be cleaned, following the 
hereafter order:

1- in one of the ultrasonic bath (to take the grease off)

2- in the cleaning unit.
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Giant ultrasonic bath to take the grease off.

We used a mixing water with an alkaline detergent solution: 
Henkel product: P3 permeta 161,  Potassium hydroxide.

The ultrasonic treatment is started and continues for at least 20 
minutes, keeping the water temperature at least 40 0C)

We have also 2 small ultrasonic bath, their size allowed to use a 
mixing alcohol-water.

Giant ultrasonic bath panel control

One of small ultrasonic bath. Expected 
consumption is 1,5 to 2 litres of pure 
alcohol per washing cycle.

Don’t forget, to clean, there is not magic 
solution, it is needed to use yours hands!
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Cleaning Unit

Panel control Exit

Entrance
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Mechanic parts exit from the washing unit
in the assembling laboratory.

Cleaning with ultra-pure 
water inside the washing 

unit

Washing unit 
entrance

The reference mass goes to the Clean 
oven automatically.
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Sistema per la produzione 75 litri ora di acqua a Grado Analitico (ISO 
3696/BS3977) di MILLIPORE da acqua

Toc <ppb

Silice *>99,9% di reiezione

Resistività > 5 MW x cm a 25 oC ( TIPICA 10-15 MW x cm)

Conducibilità elettrica: 1045 us/cm

.pH=6,8

durezza totale 39,2 oF

silice: 19mg/l SiO2

CO2 disciolta: 137 mg/l CaCO3.
Dealer: www.milipore.com

Ultra-Clean water, previously for the washing unit. 
Cartridge replacement: shorter life time if you don’t 
use it.

Super-Q product water is intended for immediate 
use because such high quality water deteriorates 
when stored, or exposed to the environment.

High purity water production facility
Free of ionic contamination up to 18 MΩ .cm-1 resistivity level, and free from particulate and microbiological to an absolute size level determined 
by the membrane filtration to particle retention levels ranging to 0.22 µm.

12 l/minute
1,1 l/minute

PH=6,8



Tools to clean
• Ionizing air gun, working with nitrogen. aerostat air blower 
to eliminate electrostatic charges www.simco-static.com

• The Simco-aerostat XC extended coverage Air Blower 
provides the best surface coverage and this is required for the 
inside a tower and in the Hooh. 900 Euro

• The Sno-Gun Dry Ice Cleaning. Work with CO2.
www.vatran.com
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(Cf. LIGO CO2 cleaning Procedures with 
Snogun) $12,000.00 

•Kit Cryoptique (Cryonic medical) 1200 Euro

• Cleanroom vacuum cleaner systems (ulpa filter efficiency of 
99.999% on 0.12 um 

•The MV-1CR (GC) Tiger-vac clean room mini Vac is 
the smallest, and its optional tools and accessories will 
allow a better work in small environment (like a tower)
1800 Euro

•The Nilfisk GM80 dedicated to clean the clean room

• Baking outgasses by vacuum process. (V.Datillo)



February, 16th 2005 S.Mataguez 10

Entrance to the clean room

The lock room 

The aim of this room is to allow the suitable cleaning of the small mechanical parts and tool which are introduced 
in clean room (Wipers + pure alcohol), and it is a garment storage cabinet where the operator will wear a suitable 
overall, gloves, a face mask, cover shoes .

The bench is the borderline between the white area and the blue area. 

We have also all tools to the cleaning crew for clean-build programs. Clean room maintenance kit includes: tacky 
mats, 2 roll mops, 2 sponge mops, wipes, 2 buckets and  1 vacuum cleaner, and all necessary consumables.
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Clean room consumables
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Budget



February, 16th 2005 S.Mataguez 13

Laminar air flow

Hood ISO 3 (class 1) 

The aim of this room is to allow to have the cleanest area as possible. Its working is independent of the rest of the 
clean room. Its is a clean area in a clean room. This room was to allow the Virgo mirror preparation, which consists in 
the gluing through silicate bonding technology on the mirror of the lateral spacers and magnets, of the back face 
magnets and front face camera targets. 
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Manufacturing by ADS LAMINAIRE 35-37 Rue Baudin 93315 Le Pre St Gervais Cedex France . Cost 35500 Euros.
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Assembling laboratory.
The aim of this room is assembling the mechanical different parts. In the case of the payload, it consists in the 

positioning of the marionetta on the mounting frame, the positioning and suspension of the mirror under the
marionetta and positioning and suspension of the reference mass around the mirror.

Inside the curtains, the area is classified  ISO4 (class 10), around in ISO 6 (class 1000)
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For special tool like this pliers, we used 
Polyuréthanne sheet FP3 (Format 21X29.7 cm) 
10/10 42956, L’ingénierie de l’Elastomère. (Z.I. 
Roubaix est – BP 18, 59115 Leers – France, 
www.pronal.com ) to avoid any kind of 
contamination.

2 boxes for handling mirrors. Designed by 
L.M.A.. Heraeus buy to Wisag (deutsche firm):  

The assembling laboratory has its own lock 
room with garment storage and every own 
consumables.

This room has its own 
handling tools, and they must 
stay there.

http://www.wisag.ch 10630 Euros
All main mechanical parts are taken out of the 
cleaning machine and are set on the suitable chariot.

We use the elevator chariot to hang the piece to the 
hook available at the center of the laminar flow 
ceiling by means of a cable of suitable length.

It is always better to use the giraffe, in order to stay 
less long as possible over the clean mechanical part, 
to avoid any kind of contamination.

The protected mirror is set on the  chariot
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All preparation must be in compliance with the Contamination Control Plan, with 
the Procedure for using a clean room and with the Procedure for going in a tower.

• To be sure that the area around the tower is clean (Cleaning is done by the cleaning 
crew, at minimum one day before the opening)

• Opening of the tower. 

• Cleaning of the lower part with the vacuum cleaner; particle and dust should be 
removed by mopping (wipe or mop) with clean water mixed with isopropyl alcohol
(99,99%) 

• Startup of the air conditioning of this tower. Check the clean air circulation in the 
tower: coordination with the vacuum group for the valve. The air blowing is also a 
cleaning phase.

•Blowing with the Snogun, and doing it each time it is necessary, until obtaining the 
suitable ambience.

Preparation and cleaning of the lower part of the tower

PR tower, 
13.11.2002

• Stabilization of cleanliness, (class 10) ISO 4 must be 
obtained inside the area delimited by the curtains, checking 
by a particle counter LASAIR II 210. It can take 48 hours.

IB tower, October, 
14.2002
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Introduction of the operator      Source: Vir-Pro-Cas-2200-115 Procedure for going in a tower

!!! The worst contamination source is the operator himself !!!  

Be quiet and move slowly.

Some rules :  dress yourself in the synthetic overall (over the overall of tyvek)

· put on facemask.

· sit down on the circular plate, and wears synthetic over shoes.

· wear  new gloves over those put in sas (lock chamber)



* Counting particles airbone .The LASAIR 
210 laser particle monitor from Particle 
Measuring Systems www.pmeasuring.com is 
1.0 CFM unit with the ability to count the size
0.2, 0.3, 0.5, 0.7, 1.0, 2.0, 3.0, 5.0 micron 
particles. (µm/ft3).  Calibration provider in 
Italia.A&LCO.Industries s.r.l . To be done 
each year (max 2 year). Purchased in 1993.

Particles counting

* Handheld Airborne Particle Counter
Model 227 B 
• 0.3 or 0.5 micron sensitivity at 0.1 cfm 
• Counts 2 sizes simultaneously

* The VacuLaz vacuum process particle sensor from Particle 
Measuring Systems is an insitu device designed to measure 
particulates in vacuum process chambers and loadlocks during 
pumping. The system is installed on the exhaust line of vacuum 
process tools. The complete system consists of a viewing 
module, a sensor, and an electronics interface module. Repaired 
the 16.12.2003,  the purchase of the facility Net version 2.9.4 
software upgrade (OK for the lasair 210) $ 3050,00.

the facility Net version 2.9.4 software graphic results 

* wafers de silicium, wafers de 3 pouces, type P dopé BORE, orientation 
<111>, épaisseur 380 µm. Dealer Siltronix
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Evolution of the concentrations of the contaminants during a cleaning tower cycle.

Source: Cleaning 
PR tower, CITF 
measure

3h
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Transfer of the payload from assembly laboratory to 
the Virgo towers.

Theses steps are sensible, by the fact we must go across dirty area

Exit from the assembly laboratory

Packing of the payload in Clean Room with 
2 plastic layers

To exit from this room, we used either the elevating chariot, either 
the giraffe. The first choice is to go to the central building gallery, 
the second is to go the North end building. 
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To the central building gallery

The elevator chariot is used below a 
tower to lift or lower a payload.

It is fit with a positioning table and a 
telescopic cage .
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To the final buildings.

The payload is loaded on the box-trolley
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To the west end building, it is necessary to cross the central 
building with the suitable binary.

The payload is loaded on the box-trolley

The ‘variotreuil’ has a speed remote controller.

Specially for the mounting west end 
mirror, we exited from the clean room 
with the elevator chariot. After that it 
must be cleaned perfectly.
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Vehicule electrique ST1-700 (Plateau 700x700)
Chargeur embarque 24V – 10 A

STI industrie 7000 Euro

To the end buildings

The electric car has a cruise control.
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End buildings

Note The 4 hymo, lift truck, on the site, are implemented 
with a skirt in order to confine its dusty parts as well as a 
possible oil leak in its hydraulic system The positioning 
table allows for smooth X/Y displacements and for 
rotation around its vertical axis. It is used to position 
smoothly the payload with respect to the bechers. The 
table is set up under a protection cover built to allow an 
easy wet cleaning. This protection cover is made with a 
transparent material to allow a visual control of its 
movements.

The telescopic cagehas been built to provide a smooth 
vertical approach of the suspension point located between 
the stainless steel bechers. The cage is also used for a safe 
extraction of the operators. Sitting under the cage, an 
operator would be safe in case of any problem during the 
payload. The legs and the plates of the cage are designed 
with protections allowing an easy cleaning.
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Conclusion

Today, EGO site offers good facilities to work in “clean environment”, and to make good mechanical assembling.

Of course, one mistake during of one of these steps and all steps must be made again..
And one thing to keep in mind, all this is not valid for the mirror. Until now, here in Cascina, we don’t know how to clean a mirror.

In the future, we could envisage to reinforce the links with Lyon to list/define the different problems met at the time of the assembly of the 1st 
generation Virgo mirrors and include/understand the pollution measured on the CITF mirrors, in order to foresee/adapt our future operations.
In order to make in situ tests of mirror cleaning, the return on Cascina site of the CITF mirrors, would be necessary.

Now Virgo staff must be made aware of the cleanliness problems, and  an idea would be to create a “Quality Group”,
which would be responsible to ensure the respect of all these rules, in order to guarantee their successful results in the future.
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